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THE SOVIET AIR FORCE - 
ONE YEAR OF WAR 

By Lt. Col. Nikolai Denisov 


Army B-26’s, equipped as torpedo bombers, recently 
destroyed a Japanese cruiser and damaged a carrier off 
the Aleutian Islands. 

Driven by two 2,000-horsepower Pratt & Whitney 
Double Wasps, Martin Marauders combine the blinding 
speed of fighters with the striking power of bombers. 


PRATT & WHITNEY AIRCRAFT 
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UNITED AIRCRAFT CORPORATION, East Hartford, Connecticut 
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Kean men deserve precise instruments. 
And our Service navigators get them. 
With the Pioneer Drift Indicator, an im- 
portant member of "The Invisible Crew," 
the navigator is able to make quick, 
accurate observations of drift, ground 
speed and azimuth. He finds the Drift 
Indicator an important member of the 
Pioneer group of precise navigation in- 
struments— a group working day and 
night to bring security to our pilots — and 
insecurity to our enemies. 

PIONEER INSTRUMENT DIVISION, 


TH£ /NV/S/Blt CfffH' 


FOR NAVIGATORS who 
must get the DRIFT- ••Fast 

Contrary winds can do a lot of blowing 
across the course of a bomber on a mis- 
sion. It doesn't take much uncorrected 
drift to miss that pin-point objective on 
the chart. Hence the need for the highly 
skilled navigator who is such an impor- 
tant member of the typical American 
bomber crew. 
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ION ^^CORPORATION 


en 


AVIATION, August, 


★ ★ 


IN THIS ISSUE 


★ ★ 


WHETHER AT WAR or sir pence, the 
progress and strength of ti nation is 
mensurable in terms of its research ei- 

wc never relax in our research activities: 
that appropriations be sufficient to 

eminent laboratories: and that industry 
be cnenurnged to continue and expand 

the nation. 

By special radio dispatch front Mos- 
cow comes a report (page 90) by Lient.- 
Col. Nikolai Denisov of the Soviet Air 
Force on Russia’s air power and an ac- 
count of why the Luftwaffe failed on its 

The third of a series of articles on 
flying boat design by Capt. Frank T. 
Courtney (page 93) compares the fun- 
damental design shortcomings of land- 
planes and waterplanes with respect to 
maximum operating efficiencies. 

The remarkable development of the 
aircraft industry in Canada from prac- 
tically nothing at the start of the war to 
an important factor in Allied produc- 
tion is described on page 96. 

A story on how Castaloy fixtures 
were revolutionised upon conversion of 
the automotive industry to war work 
is on page 106. In applying their auto- 
motive experience to the aircraft indus- 
try, Castaloy Corp. has opened up many 
uses for a new kind of metal-clad manu- 
facturing fixture. 



CHARLES FROESCH, French-born chief engi- 
near of Eastern Air Lines is an authority on 

how transport planes increose in weight 


An analysis of the design details of 
tile Japanese Mitsubishi Kinsei engine 
which represents an ingenious job of 
combining proven features of many for- 
eign engines is presented by W. G. 
Ovens on page 11 II. 

A comparison of the residua] and con- 
tinuous methods of Magnaflux testing is 
made by M. L. Mages on page 11$ and 
shows that the more rapid and econom- 
ical residual method has a number of 
valuable applications. 

Reclaim rubber can lie applied to air- 
craft construction with considerable ad- 
vantage. resulting in conservation of 
precious crude stock and as yet limited 
stocks of synthetic rubber. An analysis 
of the reclaim rubber situation and pos- 
sible uses for airplane parts is given by, 
Stanley S. Kognt on page 122. 

Induction iieating is finding wider 
application in the aircraft industry be- 
cause of its controllability both as to 
temperature and area of application. A 
description of the process is given by J. 
Wesley Cable on page 127. 

Two New Features 

Inaugurated this month are two im- 
portant new features for Aviation's 
readers. The first, appearing on pages 
151 and 153 is the Engineering Data 
Book which begins a regular compila- 
tion of useful technical data for design 
and production engineers. The purpose 
of these data sheets is to provide, in 
convenient form, specifications and de- 
tails on proven materials and methods 
which are in general use in the aircraft 
industry but not usually found in ordi- 
nary engineering handbooks, due princ- 
ipally to tlie industry's rapid progress. 

The second new feature is an im- 
proved New Products section including 
“Information Tips” concerning valuable 
trade literature available to the industry. 
A convenient Request Form is included 
which may be used by interested readers 
to obtain the literature mentioned or 
more information on the products 
described through Aviation's Reader 
Service bureau (page 155). 

In tlie Military Section (page 191) 
Myles V. Cave continues his observa- 
tions of American aircraft on the Euro- 
pean warfronts front his vantage point 
in England. A revelation of the fire- 
power, range, firing arc, and vulnerable 
areas of four German military planes is 
given on page 196. 

Making motion pictures to be used 
for training maintenance personnel, 
both Army and company’s representa- 
tives, for servicing the Army P-39 
Airacobra is described on page 207. 



HANS E. LASKER, factory manager of Re- 
Swiherland and attained his present position 

employed by Republic in turning out tha mighty 


In the Flying Equipment section a 
silhouette comparison of a Jap Zero 
fighter with similar German and Italian 
models is made (page 213) and details 
of the British Halifax bomber are 
described (page 211). 


Coming 

In the September issue of Aviation 
will appear the first of two articles on 
the meteorological characteristics of 
thunderstorms by George N. Brancato 
of the U. S. Weather Bureau which was 
scheduled originally for this issue but 
was unavoidably delayed. 

There will be an authoritative article 
on Japanese air strength and an ap- 
praisal of Nipponese aircraft produc- 
tion capacity. 

The continuation of the Courtney 
series on waterplanes will deal with hull 
weight, steps, beam, length and deadrise. 
These are so important in the develop- 
ment of design theory that these points 
alone will form a complete and most 
important statement of the failures of 
tlie past and the necessities of the future. 

Among tlie many other features to be 
included in Aviation’s regular depart- 
ments will lie silhouettes and photo- 
graphs of the latest Russian aircraft: 
and a complete description of the British 
Boulton Paul Defiant one of the bitter- 
est adversaries of the Luftwaffe and 
prime guardian of Britain. 
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10 Distinct Advantages 

Of RfPl/BUC ELECTRUNITE 


AIRCRAFT 


TUBING 


Because it is made from flat-rolled steel, cold- 
formed to tubular shape and then electric resistance 
welded, Republic ELECTRUNITE Aircraft Tubing 
offers ten distinct advantages— many of them not 
consistently obtainable by other processes. 

1. Uniform Diameter 

2. Uniform Wall Thickness 

3. Uniform Concentricity 

4. Uniform Strength (with a weld as strong as the wall) 

5. Uniform Weight 

6. Uniform Ductility 

7. Uniform Hardness 

8. Uniform Weldability 

9. Uniform Scale-Free Surface 

The 10th advantage is uniform freedom from all injurious 
defects— insured by test of every length by a spe- 


cially-developed non-destructive electric method. 
Republic ELECTRUNITE Aircraft Tubing meets 
specification standards of the U. S. Army Air 
Corps; Bureau of Aeronautics, U. S. Navy; and the 
Civil Aeronautics Administration. 

It is made of S.A.E. X-4130 steel in sizes from Vs" 
O.D. to 1%" O.D.— .028" to .065" wall; of S.A.E. 
1025 steel in sizes from Vs" O.D. to 4" O.D.— 
.028" to .148" wall; and of ENDURO* Stainless 
Steel in standard analyses in sizes from Vs" O.D. 
to 3" O.D.— .028" to .120" wall. 

Write for further information. 


STEEL AND TUBES DIVISION 
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ELECTRUNITE 

ELECTRIC RESISTANCE WELDED TUBING 

Also Boiler Tubes • • • Condenser and Heat Exchanger Tubes 






for Your Country 
for Your Future! 


Take Your Instruction in the Plane 
in Which Most of the American Pilots 
of Today Earned Their Wings . . . the 

PIPER CUB TRAINER 


AT 

so impi 
victory 


<:\'s future is in the air— immediately 
the production of planes, pilots and 
lies, later in the vast aviation industry 
irtant to the nation’s economy after 



Your future, too — in the Armed Forces at 
present or in civilian life in years to come — 
might well be founded in flight training now. 
The pilots who were yesterday's eager stu- 
dents mastering the controls of Piper Cub 
Trainers are today flying for Democracy on 
the far-flung baltlefronls of the world. To 
men who fly will go the numerous oppor- 
tunities of an aviation industry that will as 
definitely lead in peace as it won in war. 

Learn to fly today, to serve your country 
and yourself. You can learn in the same 
easy-to-fly Piper Cubs in which most pres- 
ent-day pilots won their wings. It's the plane 
YOU can fly NOW-whelher you're sixteen 
or sixty — and it's the predecessor of the 
Piper plane America will buy and fly by the 
thousands in the years to come. 

Look for the familiar yellow Piper Cub 
T miners at your favorite airport. Your Piper 
Cub Dealer will be glad to give you a flight 
demonstration and tell you how you can 



FREE until. 0.\ HIIIV TO FLY 



Piper Aircraft Coriwution. Dept. AR-. LocMtaven. Peon,.. 


PIPER 

POINTS THE WAY TO 
WINGS FOIl ALL AMERICA 
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CP AIR COMPRESSORS MEET VARIETY 
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* * ★ * c; ii i c a a o p n e r math news* * * * 


OF WAR-TIME PRODUCTION NEEDS 



A TYPE AND SIZE FOR EVERY 
PLANT REQUIREMENT 

Belt, Motor, Steam or Diesel Driven 

NEW YORK (CP)— The wide range of 
CP Air Compressors and the diversity oi 
sizes and types are emphasized in recent 
installations in war-production plants. 

An eastern aircraft company installed 
two CP 1850 cu. ft. Diesel-driven com- 
pressors. Another plane manufacturer 
selected CP synchronous motor-driven 
horizontal-duplex machines. In smaller 
plants— and for a number of services in 
larger industries— the single-acting ver- 
tical and horizontal straight line types 
are filling a varied range of requirements. 

Write for data on the complete line of 
Chicago Pneumatic Air Compressors. 


Chicago Pneumatic 

JI, 111? 1111 l N » V v. 
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ALSO: Pneumatic Tools, Electric Tools, Rock Drills, 
Hydraulic Aviation Accessories, Diesel Engines 








~JJu LOCKHEED "LIGHTNING" P-38 !/. .. /» 

Uufyomtl and UutfolUb its Ottmui 


PRECISION BEARINGS 


So swift that it approaches the speed of sound — so 
neuverable that it outpoints and outflies its enemies in 
battle — so powerful as to maintain its full performance at 
high altitudes— the Lockheed "Lightning" P-38 Interceptor- 
Pursuit Plane is said to be one of the world's fastest fighters. 
And NORMAHOFFMANN PRECISION BEARINGS— used in 
the controls and at other vital points "where the bearings 
MUST NOT fail" — contribute sensitiveness and instant re- 
sponse, speedability and dependability, to these swift planes 
serving in the U. S. Army Air Forces and in the Royal Air 

In practically every type of American-built fightc and 
bomber on every fighting front, as in the trainers and trans- 
ports behind the lines. NORMA HOFFMANN precision 
BEARINGS are rendering unfailing service "on land, at sea, 
and in the air". 

Write Jot the Catalog. Let our engineers work with you. 
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...never more necessary than now 


Modern war is a war of movement. Theatres of conflict 
change constantly . . . requiring altered tactics and new 
strategies, adapted to changing conditions. And changing 
needs may call for newer, better aircraft. Right now of 
course— present production is all important. That’s why at 
McDonnell, we're straining every effort, working to the 
limit of plant capacities in the production of precision-built 
aircraft and parts for our armed forces. But our designers 
and engineers are also looking constantly to the future . . . 
working toward tomorrow's needs. 


MCDONNELL AIRCRAFT CORPORATION 

SAINT LOUIS 



OUR 

MAY 



PARACHUTE FLARE RACKS 
AFFECT youi BUSINESS! 


Twenty-four hours a day, 7 days a week we are rushing out Parachute 
Flare Racks . . . one of many parts we are supplying to America's war effort. 

To be able to do this and deliver them on lime or ahead of schedule, as 
we have, a Spriesch modem war production method has been developed. It has 
achieved a production of war materiel with the lowest percent of rejections! 

When the democratic peace comes, turn this modem fabrication ability to 
the battle for private business and what have you got. YOU will have a valu- 
able source for a wide variety of experimental work. 

Our entire equipment of latest type machines 



JOSEPH J. CHENEY, President 
10 Howard Street Buffalo, New York 
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action ever comes, he knows that a quick yank 
at the control cable will blast Kidde carbon 
dioxide snow-and-gas into his motor compart- 
ment . . . will kill fire in split-seconds, with a 
blizzard that's instant death to blazes. 

Kidde will snuff out the fires of wartime as 
surely as it has always stopped this threat in 
days of peace. Kidde is sure-handed, depend- 
able. Kidde is in the war— up to the hilt! 
Good luck... Hit ’em bard!... Keep ’em flying! 


Walter Kidde & Company 


☆ On the flight deck of a great aircraft 
carrier off Diamond Head ... in a light- 
ning-fast pursuit squadron scooting through 
morning mists above the Pacific ... on giant 
bombers and alert patrol ships. These are the 
places where fire fighting equipment may meet 
its greatest trial-at-arms. These are the Prov- 
ing Grounds for the extinguishing systems of 
the future. 


Every man who flies a warplane knows that 
he can place confident reliance in his Kidde 
Extinguishing System. If the time for instant 


81 * West Street 



Bloomfield, N. J. 
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FAMILIAR NAME ON 



N OW it’s aircraft engines where 
sedans "used to grow”. . . or plas- 
tics instead of critical metals ... or 
welding replacing rivets. The man on 
the assembly line has seen the changes 
taking place — one after another. 

One thing, though, hasn’t changed 
— merely "changed over” to war pro- 
duction. In the Torrington Needle 
Bearing, veteran production men rec- 
ognize an old familiar name. For this 
unique bearing is proving its adapta- 
bility anew, in applications where its 
advantages mean more today than ever. 
Its ease of installation, for example. 


is cutting assembly time . . . enabling 
green hands to "catch on” more rapid- 
ly, experienced hands to work with 
die speed and efficiency war produc- 
tion schedules demand. 

Every feature of the Needle Bearing, 
in fact, is filling some vital wartime 
need. Its small size is saving space 
and critical materials; its simplified 
design is eliminating extra parts and 
assembly steps; its low coefficient of 
friction, assuring smooth performance 
. . . high capacity and efficient lubrica- 
tion, reducing the need for replace- 
ment or maintenance attention. 


And so it is easy to understand why 
the Torrington Needle Bearing is in 
service today on new assembly lines 
all over America — assembly lines 
geared to production-for-Victory. 
f OR INFORMATION concerning capacities 
and sizes, send for Catalog No. 114. Or con- 
sult a Torrington engineer. He is . g 0 , 
an expert in adapting the Needle 
Bearing's unique advantages to 
specific problems. 

THI TORRINGTON COMPANY 

TORRINGTON. CONN., U.S. A. • hi. 1106 



TORRINGTON JHEEDLE BEARING 


AVIATION, August, 


^ For Faster Fabrication 

Time is saved and production increased on sheet 
metal parts and planes by inexperienced workmen 
or more fully trained men . . . through the use of 



a p Duplicators 
Bushing Type 

i( le » handy, ■>««• * 

ing sheet* apart. 


Chip Chasers 

r J steel -■«>> die 


Hook Scrapers 

move nil burrs or rou 
is from nnvtyp 

, cW . Strongly bud < 


these handy new precision tools. 


THIS NEW 50-PAGE 
AEROCRAFT CATALOG 


illustrates and describes the full line of 
rivet sets, hole saws, bucking bars, 
angle drills and other Aerocraft Tools. 
Please make requests on your business 
letterhead. 


TOOLS, INC. 
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YOU CAN RELY ON 
AIRCRAFT ENGINES 


"I never worry when Joe's flying the Lycoming- 
powered Beechcraft. The boys at the field, both pilots 
and mechanics, tell me that you can always rely on 
Lycoming.” 

This typical expression of confidence is well-founded. 
Lycoming engines have been tested and proved 
through years of use in Army and Navy training 
centers and on America's airports from coast to coast. 
Lycoming is a synonym for engine dependability 
throughout the aviation industry. 




LYCOMING DIVISION, 
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Once more Cutler-Hammer steps to the front with 
an outstanding development in remotely controlled 
circuit breakers for motors on aircraft elevators, 
rudders, wing flaps/ cowl flaps, ailerons, pumps, 
turrets, and landing gears. 

This new contactor provides two separate cir- 
cuits, two operating schemes, to meet all aircraft 
accessory requirements. 

Scheme One, on a single control wire to the 
pilot switch, opens and closes the contacts, pro- 
vides manual reset for the over- 
load relay, holds relay closed 
against overload, operates con- 
tact position indicator, and mdin- viivijfPPJSI 
tains last positioryof cofitacts . 

should wire be 


Scheme Two provides automatic reset of over- 
load relay, remote control of opening and 
closing, holds relay closed against overload, and 
contacts open should wires be broken. 

This new circuit breaker is offered in three sizes 
—50, 100, or 200 amperes, 12 or 24 volts. De- 
signed specifically for aircraft circuits, it is service 
tested and retested to assure unfailing perform- 
ance under all flight conditions. No delays — no 
waiting for development — in production now! 

W rite for descriptive bulletin on 
Catalog 6141 — "Design for Vic- 
lory". CUTLER-HAMMER, Inc, 
1413 St. Paul Ave., Milwaukee, 
Wis., Associate Canadian Cutler- 
Hammer, Ltd., Toronto, Ont. 


Remote Control Circuit Breaker 

For fuseless protection of all plane auxiliary motors. Two operating schemes. 
New safety. New performance. Meets high altitude aircraft requirements. 


CUTLER'HAMMER 








Tlie rotor is the heart of every Sperry gyroscopic 
instrument. In that sense it is the heart of every 
combat plane. 

To produce them faster, Sperry engineers have 
invented and developed a remarkable machine, the 
Sperry Strobometric Balancer. With it, rotors are 
now endowed with perfect dynamic balance eight 
times faster than before — and in %th the floor space! 

The reason this country’s production is ahead 
is the same one which is now beginning to show 
on the fighting front — superior American ingenuity. 

SPERRY GYROSCOPE COMPANY, INC. 

BROOKLYN, NEW YORK 
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These "bundles” are being donated by the 
^ R. A. F., and their highly explosive nature 
is making life pretty miserable for Schicklgruber 
and Company. ★ The Boston bombers illustrated, 
together with many other American made planes 
used by the Royal Air Force in their devastating 
attacks on the Nazis, are equipped with Aerol 
Struts. -A: It is perfectly natural that Aerol 
Struts are extensively used on planes being flown 
by our allies. For Aerol Struts were the first 
hydraulic-pneumatic shock absorbing struts, the 


type now almost universally used in modem 
aviation. As a result, Aerol Stmts have been used 
on more planes than any other type made. They 
help to insure safe, smooth landings and take-offs 
on the fiercest fighters and the biggest bombers. 
-fa The many years of engineering experience, 
unmatched testing equipment, and huge 
production facilities that have given Aerol Stmts 
this enviable leadership, are now devoted to 
just one job — helping the United Nations 
overwhelm the forces of evil. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 

AIRCRAFT DIVISION ★ CLEVELAND, OHIO 

CONTRACTORS TO THE UNITED STATES GOVERNMENT 
Also manufacturers of Cleco pneumatic tools for the aircraft industry, Cleco sheetholders, 

Cle-Air shock absorbers for trucks and buses, and rock drills for mining and construction work. 


FIRST CHOICE OF AMERICAN AVIATION TO KEEP 'EM LANDING SAFELY AND SMOOTHLY 







I N "PERMAPRINT" name and direction plates Formica has some- 
thing to oiler the manufacturer who has been requested by the 
War Production Board to discontinue use of metals for this purpose. 
"Permaprint" name plates may be of a flexible type that can be bent 
to the contour of a curved surface, and can be riveted in place with- 
out danger of the material shattering. It is also available in flat, 
rigid types for flat surfaces. 

All lettering is. protected by a transparent plastic surface against 
wear or injury by grease or solvents. 

The plates may have a white background and black lettering, or a 
black background and white lettering. Where it is essential that 
serial numbers form a part of the plate a strip of aluminum may 
be inlaid, and into this the serial numbers can be stamped easily 
by the usual methods. 

Formica equipment for this product is large and it is available in 
full to those manufacturers of airplanes and other war equipment 
who must use non-metallic name plates. 


The Formica Insulation Company • 4628 Spring Grove Avenue • Cincinnati, Ohio 



In this view in the pattern shop at 
Sparta, an experienced pattern maker 
is mounting a metal pattern on the 
pattern plate preparatory to the first 
production operation of molding. 


THE 


OF PATTERN MAKING 



With the care and precision with which patterns 
are designed and mounted Muskegon's pattern 
makers combine experience, knowledge and aptitude 
which make their calling closely akin to an Art. The 
result— finished rings of correct shape for their re- 
spective uses— Aircraft, Automotive, Diesel, Marine. 
Muskegon engineers are expe- 
rienced in all fields. Their 
cooperation is available to all 
who use piston rings. 

MUSKEGON PISTON RING CO. 

Muskegon, Michigan 

Plants at Muskegon and Sparta 
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Here is positive evidence of the Allison engine’s ability to survive an Axis dogfight — to take a hail of 
lead and keep flying. Punctured in seventeen places, this engine carried its plane and pilot back to safety 
at an R. A. F. air base in Libya. This engine, later returned to this country and now in the “Arms For 
Victory” Exhibit of General Motors in Detroit, gives dramatic proof that when the Nazis shoot up an 
Allison they can’t count on shooting it down. 



Qualitative superiority counts! From Africa, the Middle East, the South Pacific, Russia, the communi- 
ques report that nothing in the Axis air armada can match the sharp-nosed fleetness of this liquid-cooled 
engine. It’s a matter of record that predates Pearl Harbor, how Allison-powered planes can dish it out. 




Are your War Workers 
wasting vital minutes 
putting lock washers 
on screws? 


FASTENER l/N/TS 


Now! Get faster assembly on al! war equipment where screws 
and lock washers are specified! With this pre-assembled 
lock washer and screw unit even green workers can speed 
up the job! Only one unit to handle — pick it up and drive 
it— the lock washer CAN'T drop off! No awkward fumbling 
— no costly slow-downs — no wasted lock washers— and 
every screw is certain to be locked tight! 

Save office time, too! One priority and one P. O. covers 
both parts — inventories always balance and stock records 
are simplified. 


LOCK WASHER 


DROP OFF! 


Send for this handy sample kit — contains SEMS Fastener 
Units in a variety of head styles and types of lock washers. 
Try them yourself! Write for your kit today! 





SUNNEN 


SUNNEN HONING provides 
a finish of 2 to 3 micro-inches 
and at a saving of 35 % in time! 


Accuracy — and a super-smooth finish with a real increase in 
production which means a saving in cost. That's the record 
of the Sunnen "MA” Precision Honing Machine in the modern 
plant of the Fidelity Machine Company. 

This one example is indicative of the many reasons why 
hundreds of leading manufacturers handling important war con- 
tracts have adopted Sunnen Honing. 



Consider These Advantages 

Wide range — handles internal diameters of .185" to 2.400". 
Accuracy within "one-tenth" guaranteed — has been held to 
.000025" on production jobs. Relieves big internal grinders for 
other jobs. Corrects errors of out-of-roundness or taper caused 
by previous operations. Facilitates duplication of sizes. Does 
not require skilled labor. Practical — inexpensive — econom- 
ical to operate. 

Put Sunnen Honing to work in your plant! 

SUNNEN PRODUCTS CO., 7942 Manchester Ave., St. Louis, Mo. 





Send for FREE BULLETIN 
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FOR Tin: AIR FORCES 


TT'S a sandwich of 
A rubber compounds, 
both natural and 
synthetic, for self-sealing 
gas tanks. It’s a sandwich 
that enemy bullets bite into and lose their 
teeth! 

Firestone pioneered self-sealing fuel tanks 

advancements to make America invincible 
in the air. There is a new Firestone Channel 



Firestone engineers are at your command. 
They will gladly work with you for the 
advancement of American aviation. 



T?re$tone 

” AVIATION PRODUCTS COMPANY 








Ttoa/wup atwc/Tv&w /uHcdeZo/bd- 

with Van Dorn Armor guarding our attack crews 


• Led by the famous Brigadier General "Jimmy" 
Doolittle, a band of rip-roaring American flyers 
dealt the Land of the Rising Sun a powerful 
blow to the solar plexus. 

From nowhere, they came— carrying war and 
destruction home to the Japs. They struck 
suddenly, expertly, in broad daylight— zooming 
low over the housetops— showering smashing, 
searing blows upon many critical Japanese arms 
building centers. Undaunted by air and ground 
resistance, they came through valiantly. 
America is still cheering the valor and skill of 
those airmen who first raided Hirohito's lair. 
And the flyers have nothing but praise for the 


performance of their planes. So, here at Van 
Dorn, we take an extra share of pride in this 
attack— because we helped build the armor that 
guarded those gallant air crews. 

Brigadier General Doolittle lauded Van Dorn 
workers in a wire that read, "We bombed Tokio 
in the bombers you helped build. Each plane per- 
formed magnificently. The Jap planes couldn’t 
do a thing to stop us. They will never stop us if 
you keep up your great work.” 

Great news like this is helping to make every 
Van Dorn 24-hour-day produce its full quota of 
1440 minutes of the best war production effort. 


" Van Dorn iSf 

IRON WORKS COMPANY 

CLEVELAND, OHIO 


DESIGNERS AND BUILDERS OF PRISON EQUIPMENT SINCE 18 7 8 
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. . Bendix Radio 



Remotely Controlled Transmitter, and 

TA-2. lOCMvatt. 8 -channel unit, with the 
Bendix MT-36C, 8-channel Antenna Tuning 





Bendix Radio provides the communica- 
tion and navigation facilities which speed 
these great ships safely to their destina- 
tion — a task made doubly hard by war- 
time restrictions. Establishing a contact 
calls for skill and good judgment on the 
part of the radio operator, but the job 
is made easier by the powerful Bendix 
Transmitters at his command — a guar- 
antee that the first “dot” of code trans- 
mission reaches friendly ears. Likewise, 

BENDIX RADIO DIVISION 


the Bendix Automatic Radio Compass 
furnishes the navigator with an easily 
interpreted reading which saves minutes 
at times when minutes count. 

Bendix Radio is proud to serve the vital 
air transport services of the United Na- 
tions. So that there may be no slacken- 
ing in the war effort, production facilities 
are being expanded. Bendix Radio, Div- 
ision of Bendix Aviation Corporation, 
Baltimore, Md. Cable Address: Benkad. 





MfS FOR [ymy 


PLASTICS NFFO 


FOR EVERY PURPOSE 
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Helps the Engineer Solve 

TESTING PROBLEMS! 






# For aircraft and parts manufacturers, and for air fields, the Link-Belt 
P. I. V. and V. R. D. variable speed changers are meeting the most 
exacting requirements for the operation of vibrators, for testing and 
checking instruments, magnetos, generators and similar equipment, 
through a complete range of speeds. Both units available in motorized 
types — for portable or permanent locations. 

Become acquainted with this highly efficient means of test control so 
essential for this important wartime activity. Send now for complete 
catalogs — 64 pages of complete description and engineering data. Use 
the coupon. 


LINK-BELT COMPANY, 2045 W. Hunting Park Ave., Philadelphia, Pa. 
Please send P. I. V. Data Book No. 1874 and V.R.D. Book No. 1374 to— 




Firm 

Address 
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AIRCRAFT 

BALLBEARINGS 



SCHATZ CONTROL BEARINGS 
MEET THE MOST EXACTING 
ENGINEERING SPECIFICATIONS • 
PROVIDE 

SAFE DEPENDABLE CONTROL • 
STRONG • TOUGH • ACCURATE 
BALL BEARING EFFICIENCY PLUS THE 
SCHATZ REPUTATION FOR PRECISION 
MANUFACTURE KNOWN AND RECOG- 
NIZED WHEREVER BALL BEARINGS 
ARE USED • 


THE SCHATZ MANUFACTURING CO. 
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ABOVE ALL — SAFETY 


PLAIN STATEMENTS OF FACT — ABOUT 

Approved T & B Pressure 
(Solderless) Terminals 



STA-KONS 

Especially designed for Aircraft wiring 



HIGH SPOTS 

These T & B reliable, feather-weight aircraft terminals take all wires #22 
to #4/0 • Available in all styles and shapes • Special designs for 
unusual airplane requirements • Sta-Kons are correctly designed for 
high conductivity • Solderless • Vibration-proof '• High pullout 
value • Install fast with T & B quick pressure liandtools • Stay fast, 
making joint as strong as the wire itself • Sta-Kon Bench Tools for rapid 
production-line assembly • Insulation sleeves if desired • Sta-Kons 
are made only for War construction • ‘A standard installation on mod- 
ern military aircraft • 


Made by makers of the famous Wedge-on and Tite-bind lines of pressure connectors. 
ForT&B Aviation Catalog with Engineering Data and work sheets kindly address — 



THE THHMAS & METIS CO. 

INCIIRPORATEII 

MANUFACTURERS OF ELECTRICAL FITTINCS SINCE 1899 
ELIZARETH, NEW JERSEY 
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JACOBS AIRCRAFT ENGINE CO. 

POTTSTOWN, PENNSYLVANIA, U. S. A. 



IGB-HDUR WEEK FDR POWER AND LIGHT 


OUTMODED WIRING SYSTEMS CAN’T STAND TODAY’S 


MODERN BUS DUCT MEETS 
PRODUCTION CHANGES 

America is winning — but lias not 
yet won — its race against time. 

Shipping platforms tell an encour- 
aging story of war production, but 
^ the progress of the job must still be 
measured in terms of time. 
Round-the-clock, round-the-ralendar operation of 
machine tools calls for an electrical system that will 
stay on duty a full 168 hours every week. War 
plants can’t afford to gamble on a single “if.” 


THE NEEDS OF ROUND-THE- 
. . . LOW INSTALLATION 

Tbe BullDog Electric Products Company has de- 
signed its flexible power and lighting systems with 
every wartime consideration in mind — efficiency 
of operation, speed of conversion, economy of criti- 
cal materials, protection against breakdown and 
sabotage, saving of installation time, safety of life 
and property, cost of maintenance. 

Power and Light “Stripped for Action” 

Who is to say which of these advantages is most 
important? It is our belief that all are vital, if 



THESE, IN BRIEF, ARE BULLDOG'S CHIEF ADVANTAGES 


Power and light where they are needed, when they are 

System can be installed in new plants without waiting 
for machine layout . . . and machines can go to work as 
soon as the roof is on. 

Tool set-ups can be changed — machines shifted — with 
no interruption of light or power. 

Power operates at higher efficiency, with less voltage 
loss, than in any other system. 


An enclosed electrical system, protected against break- 
downs, sabotage, accidental short circuits. 

System is engineered for maximum efficient use of criti- 
cal materials. Eliminates need for rubber and aluminum. 
Installation in a fraction of the time required for old- 
fashioned wiring, with a big saving of engineering time 
for layout. • 

Standard, interchangeable sections — 100% solvable. 
Instantly convertible from one production set-up to 



BULLDOG 

ELECTRIC PRODUCTS CO. 


BuIIDoe Electric Products ot 

Field Engineering Offices If \£T 
in All Principal Cities ' 1 



WARTIME PACE! . . . ONLY 
CLOCK OPERATION . . . QUICK 
AND MAINTENANCE COSTS 


industry is to reach its victory production goal. 

It was because old-fashioned wiring methods 
could not meet the requirements of modern manu- 
facture that BullDog pioneered the first bus duct 
systems many years ago. They are engineered for 
mass production by mass production experts — and 
are built by mass production methods. 

The same needs that made these systems standard 
in normal times have made them doubly valuable 
in this emergency. An hour saved today may well 
be worth a month in ’43. 


BULLDOG "PLUG-IN” SYSTEMS-THE ARTERIES THAT SUPPLY POWER AND LIGHT FOR WAR PRODUCTION 



Between You and the Rising Sun 


You are looking at a silhouette that is 
Fast becoming a legend . . . the majestic 
sweep of the dorsal fin of the Boeing 
Hying portress*. . . known in many skies 
. . . spoken of in many languages. 

It is one of the reasons why the 
Fortress is so precise and deadly in action 
. . . why it casts such a long shadow 
over the hopes of the Axis nations. 

The engineers of the Boeing aero- 
dynamics division who designed this tail 
surface were seeking greater directional 
stability than any airplane ever had. And 
they worked until they found it. 

An airplane with stability flies 
smoothly and certainly on a given course. 


DESIGNERS OF THE FLYING 


Whether the pilot is flying "hands on" 
or "hands off" the controls, the plane 
docs not "hunt"; it does not "yaw,” or 
veer from side to side. 

The Boeing fin and rudder combina- 
tion provides straight, smooth sailing for 
Boeing Stratoliners,* and it helps the 
men in the Hying Fortresses to fly true 
to the mark, delivering their messages 
on time and on the button. 

But this is only half the story. For 
the big Boeing fin also helps to control 
trouble when trouble strikes in combat. 

sion . . . even with the rudder controls 
completely shot away, the Flying Fortress 


• THE STRATOLINER • FAN 


is still under control, able to flv on course 
safelv and swiftly. 

When a big Boeing bomber comes 
over an objective it rarely misses the 
mark. The enemy knows this. Me has 
come to know the Flying Fortress well, 
and to recognize its tall and tapered fin 
for what it is — a symbol of one of the 
most powerful flying weapons in the 
arsenal of democracy. 


The continued advance in aerodynamic 

is only one o\ the many different projects 
that form a constant part of the Boeing 
engineering schedule. 

BOEING 
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Sensitive War Instruments 
Can Be Protected From 
VIBRATION - NOISE • SHOCK 


WITH U.S. ROYAL RUBBER MOUNTINGS 



"Service Beyond Price and Specifications " 


By protecting the delicate instruments in aircraft, naval vessels, 
tanks and other vehicles used by the Armed Forces, U. S. Royal 
mountings are helping to maintain precision fighting efficiency. 

Shown above are three of the standard types selected from the 
comprehensive line of mountings developed by the engineering 
staff of U. S. Rubber during many years of experience in the 
aviation, railway, automotive and marine fields. 

If you are faced with a problem of vibration, transmitted noise 
or impact shock in connection with products used in the war 
effort, our engineering staff will gladly consult with you in the 
selection of standard mountings or in designing special mountings. 


UNITED STATES RUBBER COMPAN 


1*230 Sixth Avenue • Roikefeller Center • New York In Ccnodo: Dominion Rubber Co., ltd., Toronto, Onf. 





AiReseareh brings you 

Automatic Exit Flap Control 


1. Closed (laps can often mean 10 to 
20 extra miles per hour. 2. Automatic 
flap control provides plus protection 
for engines. 3. Relieving the pilot from 

centration on gunfire. 

To give U. S. military airplanes 
these three added “edges,” AiReseareh 
engineers in cooperation with military 
engineers have now developed a fully 
Automatic Exit Flap Control System. 

AiReseareh 's new electrically-oper- 
ated control system cuts open-flap time 
considerably, reduces cooling drag. In 
engine oil cooling, an overriding pres- 

control, making this the surest-acting 
system yet developed. 


And the simplest. Aircraft engineers 
designed it to operate without capil- 
lary tubes, sylphon bellows or elec- 
tronic circuits. AiReseareh Automatic 
Exit Flap Controls are easily adapted 
to every type of airplane . . . may be 




used on liquid coolant radiators as 
well as oil coolers. 

Successfully flight-tested, this light- 
weight system is now in volume pro- 
duction. Military aircraft manufac- 
turers may write or wire for details. 


Pressure Regulo.mg Systems - Pre.tone Rodio.ors 
stercoolers - Supercharger Afte.coolmg System* 
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America's symbol of liberty on Bedloe 
Island looms out of the harbor mist as a 
beacon of hope for all those fighting free- 
dom's battles. 

It is Spartan's privilege to play a part in 
keeping Liberty's torch burning fiercely over 
America. Right now, production of essential 
war materials for total victory comes before 
everything else at Spartan. 

After the war, Spartan will 
again produce fine air-craft. 
Greatly expanded and im- 
proved factory facilities, and 
engineering research already 
under way, presage an even 
greater Spartan airplane that 
will again fly "O'er the land of 
the free and the home of the 
brave." 


SPARTAN SCHOOL OF AERONAUTICS 


SPARTAN AIRCRAFT CO. 

TULSA, OKLAHOMA 


Co+iUocto* to the 'll. S. /tumf £ ft coy ★ BuitdU+uj Quie- /Uwucjt Situx t92-9 

As manufacturers of the SPARTAN "Executive", facility to the war production program ... as 
famous as the finest all-metal private plane in America builds toward unchallengeable might 
its class, SPARTAN proudly devotes every in the air. 


0 . 




zee 


V 







AIRPORT FIRES.. 

Engineered Fire Truck, Like Cardox Built-In 
Plant Systems , Brings Revolutionary 
New Solution to Old FIRE PROBLEM 


complete control from the driv- 
er's seat, to beat down high test 
gasoline flames from above, to 
sweep the ground as it steadily 
approaches, to overwhelm the 
masses of blaze in rolling clouds 
of carbon dioxide vapor and snow, 
by Cardox. The frigid breath of Cardox cools 

industry’s key down hot metal, minimizing loss 
Nation tuned up —to make possible a quick res- 


Wlien the performance story of 
the Cardox Airport Fire Truck 
can be told, after the war, execu- 
tives of both airfields and facto- 
ries will recognize its great signi- 
ficance. It is a new chapter in 
man's conquest of fire. This one, 
also, is written by Cardox. 

Installed in industr; 
plants all over a Nation tu u ^ u 
to high production, Cardox Sys- 
tems are preventing loss by fires. 
Cardox is guarding production, 

America. But tile Airport Fire 
Truck carries tons of low-temp- 
erature (low pressure) CO2 to the 
spot where a fire is already gain- 
ing headway. ... 

This fire truck P ro j' 


The quality of engineering that 
produced this truck in close, co- 
operation with aviation officials 
who keenly appreciated its value, 
available, for production and 


property protection, to plant 
qualified for priority. Contact 
Cardox immediately. Call your 


riiis fire truck projects its low- nearest represental 
aperature Cardox CO2, under for Bulletin 3842. 

IRDOX CORPORATION • bell building • Chicago 
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NON- DAMAGING FIRE EXTINGUISHING SYSTEMS 



...FIGHTING PARTNERS OF THE ARMED FORCES 

The exciting story of Bendix precision-built equipment 
sharing in every action of American fighting machines. 


THE INVISIBLE CREW MARCHES ON AND ON ! 

A War Report from the Bendix Plants from Coast to Coast 




Today, America reads and hears hourly how industry has 
turned the tide of its production battle. In that battle, it has been 
a major task of Bendix to develop high precision instruments 
and apparatus vital to warfare on land, sea, and in the air — and 
to produce them in quantity. Today, more than 1,000 types 
of such technical equipment are built by Bendix — built with 
accuracy and speed. 

Our victory and the lives of our fighting men depend on the 
precision and performance of these devices of war, devices which 
we of Bendix call "The Invisible Crew." 

To match technical brains with the enemy, to put precision 
into production, to make engineering skill and widespread 
manufacturing facilities function as an integral whole; this is the 
objective of the Bendix divisions behind "The Invisible Crew." 

Today, Bendix has mobilized its manpower, brain power and 
production power. We stand fifteen divisions and subsidiaries 
strong. Many thousands of trained men and women, at work in 
more than twenty new and enlarged Bendix plants, are helping 
technical science fight on every battlefront. With typical American 
pride, we present this Bendix report to the Nation. 


BENDIX AVIATION CORPORATION • Includes these 15 Divisions and Subsidiaries. 
DIVISIONS: * BENDIX PRODUCTS DIVISION, Bendix automotive brakes; airplane wheels, 
brakes, pneudraulic shock struts; Stromberg carburetors. * WAYNE DIVISION, Aircraft 
carburetors and landing gear. * ECLIPSE MACHINE DIVISION, Bendix drive. Morrow 
coaster brakes, Slariix; ordnance. * MARSHALL-ECLIPSE DIVISION, Automotive brake 
lining. * ZENITH CARBURETOR DIVISION, Zenith carburetors. ★ MARINE DIVISION, 



BENDIX RADIO DIVISION has been 
building a complete line of aircraft 
communication and direction-finding 
equipment for 6 years. Defense ac- 
tivities brought a 10-fold increase in 
production, and Pearl Harbor step- 
ped it up still further. These Radio 

flashed the location of the "Bismarck" 
— guided flying fortresses to secret 
Philippine bases, aided in our attack 
on Japan. Bendix Radio is working 
full-out for fast victory, and for post- 



PIONEER INSTRUMENT DIVISION. All- 
out air warfare brought Pioneer new 
and varied instrumentation problems. 

horsepower presented novel obsta- 
cles. Pioneer developed new types 
of compasses, autosyn-operated re- 

ing compasses — these and dozens 
of other Pioneer instruments are 
being used by Service pilots in ever- 

by the war program. 



ECLIPSE AVIATION DIVISION makes 
engine starters for today's fighters 
and bombers.The first Eclipse starters 
were built for Liberties and Hispano 
Suizas in 1917. Today Eclipse also 
produces generating equipment to 
provide current for dozens of air- 

pumps operate navigation and de- 
keep propellers ice-free. Thus Eclipse 
members of "The Invisible Crew" con- 
tribute vitally to safety as well as 
speed in military and civil flight. 



SCINTILLA MAGNETO DIVISION has 

developed for Army, Navy and 
commercial aviation a system of air- 
craft ignition in step with the newest 
developments in high altitude and 
high horsepower operation. The or- 

ing in 1925, with 15 people and an 



and occupies a new and thoroughly 
modern plant. War-spurred intensity 
hos produced a whole new list of 
Scintilla refinements. 


BENDIX PRODUCTS DIVISION... world's 


build Stromberg 


suilding. Develop- 
vheel brakes, they 
rakes. 3 divisions 
Injection Carbu- 


automotive brake equipment. 



STROMBERG CARBURETORS. In 1929 
Bendix. Today's Stromberg auto- 

on the majority of American planes. 



Marine signalling, remote controls, indicators. * ECLIPSE AVIATION DIVISION, Aircraft engine starters, generators, 
dynamotors. * PIONEER INSTRUMENT DIVISION, Aircraft flight and navigation instruments. * PHILADELPHIA 
DIVISION, Aircraft instruments, ★ JULIEN P. FRIEZ DIVISION, Weather and Meteorological instruments, ★ SCINTILLA 
MAGNETO DIVISION, Aircraft magnetos, spark plugs. ★ EXPORT DIVISION, Sale of Bendix products in foreign markets. 
* BENDIX RADIO DIVISION, Aircraft radio equipment. CONSOLIDATED SUBSIDIARIES: * BENDIX AVIATION, LTD., 
Hydraulic valves, radio, cushion clamps. * HYDRAULIC BRAKE COMPANY, Hydraulic- brakes for motor vehicles. 



AFTER VICTORY... A Tempo for Tomorrow 
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io the Vision ol the world, am! all t 
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; of magic sails, 
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is Victory. Our technici 
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We are accom- 
American fighting 


put precision 
plishing thal 

machines fly, roll or sail, Bendix-built instruments and 
equipment are rendering vital service as members of 
"The Invisible Crew." All of our efforts, now, are be- 
ing expended for an early and victorious peace. 


Our Second aim will be achieved after the goal of 
victory has been reached. Then, what we of Bendix 
are doing in war will turn to its adjusted place in 
peace. Bendix technical advances and Bendix products 
will return to normal fields and develop into many 
new ones barely charted today. 

Our post-war world will be a world of flight. In every 
phase of AIRPORT ATION to come, Bendix will have 
a vital part. When we see "the heavens fill with com- 
merce," as Tennyson predicted a hundred years ago, 
Bendix-built instruments, equipment and specialized 
accessories, as we know them in war today, will help 
set the tempo of tomorrow. 


IENDIX AVIATION CORPORATION 
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Old Friends Are Best Friends 


The New York Times has been the continuing and 
fast friend of aviation! 

Through the years since Kitty Hawk, the support of 
aviation by The Times has been more than reportorial 
. . . thousands upon thousands of dollars have been 
spent in prizes for record flights, in financing fliers 
and planes, obtaining special exclusive stories by fa- 
mous fliers, and in furnishing its own correspondents 
for expeditions. 

The advertisements reproduced on the following pages 
show that The New York Times recognizes the domi- 
nant part that aviation will play in the world tomorrow. 
But aviation still has much to do before it can achieve 
its full stature. 

Whether it be the need for new airports, the develop- 
ment of commercial air travel and cargo transporta- 
tion, the formulation of constructive regulations, the 
opening of new territories, the cooperation of govern- 
ment action . . . the aviation industry has one of the 
greatest forces of advertising at its disposal to help 
solve its problems. That is the air-minded audience of 
The New York Times 800,000 families in whom a con- 
fidence in aviation's future has been built by 34 years 
of consistent effort. They are aviation’s oldest, firmest 
friends. 

The New York Times merits first consideration on the 
advertising list of any aviation company. 


$I/e iNieto Jtodc (Etmes 

"All THE NEWS THAT'S FIT TO PRINT" 



1942 


“How about a movie tonight?” 



he Neto |jork 


Reprints on request . 
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Geography is taking a beating 



This advertisement appeared as a full page in the New York Times, Sunday, June 28th. 
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Aeronautical Engineering Is Increasing His 

Value To America . . . and Building a Lifetime Career 


to the U. S. Army i 
o aircraft firms. Thii 


SPARTAN has taken the lead among all private aviation schools 
High school graduates particularly are urged to continue their 


specially trained aviation engineers as America gains and holds 

the war. Act now. Mail the coupon for the new SPARTAN 
64-Page Gatalog. Next semesters start August 3rd and October 


SPAR TAN School of aeronautics 


DIVISION OF SPARTAN AIRCRAFT COMPANY 
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Were on 1 
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Offensive.. { 


B EING faster to apply, millions of SPEED NUTS and 
SPEED CLIPS are helping to make assembly lines 
move faster than ever. Savings as high as 60% in 
cost and 80% in weight are also reported by leading 
aircraft engineers. 

Illustrated at left is our new angle anchor SPEED NUT 
for right angle attachments. Also available in 86° and 
94° angles. This SPEED NUT No. 5980, made in 4 
screw sizes, also provides a positive spring lock to 
withstand severe vibration punishment. Samples and 
engineering details mailed promptly on request. 

TINNERMAN PRODUCTS, INC. 

2070 Fulton Road Cleveland, Ohio 

IN CANADAi IN ENGLAND: 

Wolloce Borne, Co., Lid., Hamilton, Ontario Slmmonds Aeroceuorrol, Lid., London 

R A OVER 1,000 

ION —■ SHAPES AND 

USE t f — /~Y| I M ~—^L‘ SIZES 


THE FASTEST THING IN FASTENINGS ! 




sure to find jusf the "HALLO- 
WELL" Bench you need — made up, 
ready to install. No figuring and specify- 
ing of multifarious sizes of lumber; no 
carpentry. There are "HALLOWELL" 
Benches with shelving; with cabinets; 
with drawers. Units can be joined for al- 
most any length. There are five leg 
heights and a variety of widths for your 
selection. 

All "HALLOWELL" Benches are solid as 
a rock; can be moved around or rear- 
ranged and will always set rigidly without 
costly bolting to floor. All have smooth, 
splinterproof tops — of steel, Masonite or 
laminated oil-and-water proof wood using 
less vital material. 

Plant operators everywhere prefer 
"HALLOWELL" Shop Equipment be- 
cause it is sturdy and adds greatly to 
shop efficiency. Write for Catalog — 
today. 


STANDARD PRESSED STEEL CO. 

JENKINTOWN, PENNA., BOX 566 

BOSTON • DETROIT • INDIANAPOLIS • CHICAGO • ST. LOUIS • SAN FRANCISCO 
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>f almost 


IS THE CURRENT 

AC OR DC ? 


WHAT ARE NORMAL 
VALUES OF CURRENT 
AND VOLTAGE THAT 
MAKE AND BREAK ? 


WHAT IS THE ACTION 
OF CONTACT... BUTTING, 
WIPING OR ROTARY? 


WHAT IS THE 
ALLOWABLE 
TEMPERATURE RISE? 


WHAT OVERLOAD 
CONDITIONS MUST 
BE SUSTAINED ? 


WHAT OPERATING 
LIFE IS EXPECTED 


A Simple Blueprint... with a 
Mallory Complete Contact Assembly 
...May Save Many a Flier’s Life! 


One of the p 
electrical c 
assembly on this job has to be s' 
u stop blinking. 


ariablc pitch propellers utilize 
j pitch. The electrical c< 

. . or a pilot can be in tlu 


Mallory engineers went to work with this aircraft propeller manufacturer 1 
designers when their detailing was still on the drafting boards. Togcthei 
Mallory contact specialists and the aircraft engineers developed a net 
electrical contact assembly, designed for rotary action. Biggest problem 
was abrasion on the revolving contact surface. 


Happy soli 


ical and abrasion-i 


ntact assembly 
:actly the right eh 


plenty 
blueprints. Your Mallot 


Data At Your Elbow! Mallory 
Complete inform 


y phase of electrical 
contact selection , design and service. You need it 
for your technical library. Write today. No obligation. 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL ALLOYS 
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Fighting 

Formulas.. 


It's perfectly natural that Lowe 
Brothers should have available a 
vast fund of current information 
regarding fighting formulas — J. S. 
Government specification finishes as 
adopted by all branches of our 

Lowe Brothers have cooperated 
closely in the development of fin- 
ishes for war weapons which must 
fight all sorts of weather, tempera- 
ture, exposure, transport and combat 
hazards. And we are supplying 
Government specification finishes 
to makers of war weapons and 
materiel of every description. 

In addition, Lowe Brothers have 
hod years of experience in develop- 
ing special formulas for an infinite 
variety of industrial products. What's 
more, we have cooperated to 
stabilize the color and performance 
of Machine Tool finishes which 
became the recognized standard of 
an exacting industry. 

The chances are that YOU may 
need information regarding appli- 
cation data, thinning ratios, drying 
schedules, bids or costs on Gov 


Lowe Brothers 

WARTIME FINISHES for Industry 


August, 1942 
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sends them 
on their way... 
safely serviced 

with 


Headed and staffed by veterans in commercial aviation, Delta Air 
Lines — "The Trans-Southern Route” — has been serving the Deep 
South since 1925. Delta, consistently adhering to the most exacting 
standards of operation and maintenance, holds enviable safety records. 
Men . . . and the tools they work with . . . are the answer! 

Says Delta’s Superintendent of Maintenance, Carl J. Brock, with 25 
years in aviation maintenance, "I have been using Snap-onTools person- 
ally for 20 years, and this alone indicates my high regard for these prod- 
ucts.” Adds Charles E. Bradley, Superintendent of Delta's engine over- 
haul department, "I have been using Snap-on Tools since 1929 ... in our 
exacting work of overhauling aircraft engines quickly but 
efficiently, there can be no excuses. We use highly skilled ______ 

mechanics, the best materials, and, of course. Snap-on Tools.” SjHI 
Throughout the aviation industry there is common agree- nMn|| 
ment on, and outspoken preference for, the superior UKI 
speed, accuracy and adaptability of 
,» Snap -on tools. Snap-on’s 3,000 tools 


7y oJj 


iently near you from 35 factory bt 
es at key aviation centers thn 
out the United States and Ca 
W rite for catalog and full inform; 


SNAP-ON TOOLS CORPORATION, 8020-H E. 28th Ave., Kenosh. 
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FOR GLIDERS AND 'PLANES 


CELANESE 

CELLULOID 

CORPORATION 
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RESTRICTOR 

VALVES 


Bendix Restrictor Valves— basically simple in design and construction— are 
available for retarding the rate of flow in one or both directions of an hydraulic 
system. The valves are in production and additional orders can be accepted. 

The valves can be used to control the speed of retraction or extension of 
landing gear, flaps, or other hydraulically operated assemblies. They are 
quickly adjustable while under pressure from no flow to the area of */■'" tubing. 

The units incorporate a needle-type valve which provides an annular flow 
passage at the point of restriction, thus reducing the possibility of stoppage 
by foreign matter. Prints, complete with performance data, are available to 
aircraft manufacturers. 



DISCONNECT COUPLINGS POWER BRAKE VALVES CHECK VALVES gfey PRESSURE REGULATORS 

HAND PUMPS ACTUATING CYLINDERS HYDRAULIC ELECTRIC SWITCHES RESTRICTOR VALVES 

SEQUENCE VALVES HYDRAULIC SELECTOR VALVES TUBE CLAMPS CUSTOM BUILT I 





are 


Vte\P ' n9 


From the shops, laboratories, and classrooms of Aero Industries 
Technical Institute an ever-lengthening column of well-trained 
engineers and mechanics has marched into the battle lines of 
aircraft engineering and production. 


Given training as practical and thorough as actual industry 
experience itself, these men have together made a significant 
contribution to the production of superior fighting planes for the 
United Nations. Many Aero Tech graduates are in key posts, 
many have contributed valuable advances in engineering and 
manufacturing techniques. 


The large number of Aero Tech graduates employed by some 
200 firms in the aviation industry is believed to be a record 
among aeronautical training institutions giving true vocational 
and professional training. Their value to the industry lies not 
in their numbers alone, but also in training that is wing-to-wing 
with aeronautical progress. 


AERO INDUSTRIES TECHNICAL INSTITUTE 



* C. A. A. Approved for Aircraft and Engine Mechanics Training 

* Contractor to the U. S. Army Air Forces Technical Training Command 
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Completely meeting the new C A. A. regula- 
tions for intermittent tail light operation in com- 
mercial air carriers is the Bendix Model 3990 
Tail Light Flasher which is now in production. 

The Flasher, which combines accuracy with 
long, trouble free operation, is a light weight 
unit of rugged, simple design. The flashing 
mechanism produces 40 red and white light 
cycles per minute. Any deviation from this 
closes an emergency circuit light- 
ing the white lighc continuously. 

All circuits in the Flasher are 
filtered to prevent interfer- 
ence with radio equipment. 


Tungsten points are used in the flasher-switch. 

The entire unit is enclosed in a dust and 
moisture proof container yet inspection is 
quickly accomplished by removal of two wing 
bolts and a single AN plug. The Flasher draws 
only six watts and can be supplied for 1 2 - or 
24-volt systems. The unit weighs 2.1 pounds 
and measures 43/4 x 3 s /s x 6. Because of the 
approaching deadline for installation of this 
equipment orders should be 
placed as soon as possible 
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STOP IT where you want it 




IN RELEASED OR RAISED POSITION OFF FLOOR WITH AMPLE CLEARANCE 


IN LOCKED POSITION THE TRUCK IS HELD SECURELY IN PLACE 


EASY TO APPLY-- 

one foot motion 


EASY TO RELEASE - - 

one foot motion 

★ 

LOW COST 

eliminating need for expensive caster brakes 


OUT OF THE WAY 

under the truck, but always accessible 


This new positive position truck lock pro- 
vides a vital safety control for mobile equip- 
ment — floor trucks, scaffolds, portable power 
tools, portable assembly units, etc. It's a 
natural for the aircraft industry, and all 
other plants having a variety of uses involv- 
ing mobile production equipment. 

The model illustrated is designed to be 
fastened to a surface 754" above the floor. 
Special adaptations and applications will be 
made available for large installations. 


WRITE FOR ILLUSTRATED FOLDER GIVING COMPLETE DETAILS 


KEEP ’EM ROLLING ON 

B&Siidc Casters 

BRIDGEPORT, CONNECTICUT 

WORLD’S LARGEST MANUFACTURER OF CASTERS 
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ing deck of an aircraft ca 
torn military field. Grumman h 
been making fine ships for our Navy and 
so this month B. F. 

Goodrich salutes 
Grumman, maker 
of the fast F4F pur- 
suit known as the 
"Wildcat.” 


The Navy flies with 




GRUMMAN "WILDCAT 


"WILDCATS" OVER WAKE ISLAND 

made history for the Marine Corps ... as 
they did west of the Gilberts for the Navy, 
This Grumman F4F pursuit ship, which 
can be either carrier- or land-based, has 
already won its service stripes in Democ- 
racy's battle. B. F. Goodrich supplies the 
"Wildcat" with Silvertown tires for safer, 
smoother landings whether on the pitch- 
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B.F. GOODRICH RUBBER RESEARCH FOR THE 


j.'j. 



yntfcumtim Amt- & F (yovzAtAt, 

ON DE ICER CONDUCTIVITY! 



Synthetic Rubber that conducts electricity 
lengthens life of De-Icers! 


N ATURAL RUBBER is a poor conductor of elec- 
tricity, and when such an insulator is moved 
rapidly through the atmosphere, static electricity is 
generated on its surface. Back in the years of early 
De-Icer development, thousands of volts accumu- 
lated on the De-Icer surface and could not be dissi- 
pated. In fact, the easiest way it could manage was 
to puncture a hole in the De-Icer surface and go to 
the metal wing beneath. 

De-Icers operate by being inflated with air, caus- 
ing them to pulsate and crack the ice so that it can 
be carried away in the airstream. The static-made 
holes naturally shortened De-Icer life. 

So B. F. Goodrich engineers tackled the problem. 
They developed a synthetic rubber coating which 
would conduct electricity more readily.They sprayed 
a thin layer of this material on a polished metal sur- 
face and then built the De-Icer against this film. 

MAKERS OF B. F. GOODRICH 


When the finished De-Icer was removed, ready for 
installation, it was protected against static punctures. 

Electrostatic charges no longer accumulate on 
De-Icers, giving them added service life. Radio re- 
ception, too, is improved, since the static is silently 
dissipated. 

Other advantages were gained by the addition of 
this synthetic layer. Perhaps the most important is 
the added protection from sunlight and from oil 
thrown back from the motors. That fact adds even 
more service life to today's De-Icers. Another ex- 
ample of B. F. Goodrich research! 

Designers and engineers are invited to write for 
the new De-Icer Handbook, a technical data book 
especially written for their help. For information on 
De-Icers and other products, ask for our 
general catalog. The B. F. Goodrich Co., 
Aeronautical Division, Akron, Ohio. 

TIRES AND OVER 80 RUBBER 




Go Id Foil Test, as sim 

a high school physics clas 
each De-Icer allows an e 
over it. When the cliargi 
the De-Icer, the gold foil i 


Recently B. F. Goodrich 


The Navy's PB2Y-2 


Goodrich De-Ice 
of weather. The 


rubber 


AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 




B.F. Goodrich 


AERONAUTICAL DIVISION 




TED BY THE B ^ CORPORATION 



We are proud of the fact that our products are included in the 
construction of the powerful fighting airplanes of the Army and 
Navy. As reports filter back from the fronts, the knowledge that 
we are helping to keep these planes in the skies serves as an 
inspiration to both the workers and the management of our 
Organization. 

BUY WAR BONDS AND STAMPS! 


UNION AIRCRAFT PRODUCTS CORP. 


Manufacturers of Junction Boxes and Conduit Fittings for the Aircraft Industry 

NEW YORK, N. Y. 



SERVING THE UNITED NATIONS' AVIATION INDUSTRY, MILITARY SERVICES, GOVERNMENTS AND PEOPLES 

The Entire World’s 

PLANES, ENGINES, AIR ARMAMENT, 

STATISTICS AND BUYER'S GUIDE 


in 

AEROSPHERE 1942 


The International Aeronautical Authority 


the Biggest Publishing Value 
in Aviation History 


MODERN AIRCRAFT ENGINES — Complete . . . imernaiional in scope. Of 




In a world at war THE NEW AEROSPHERE* 1942 is more vital than ever! 
You'll want to keep up-to-date on everything in aviation ... /or today’s 
aviation is the world's most swiftly moving force . . . both industrially and 
militarily. AEROSPHERE* 1942 gives you in pictures, drawings and a 
million facts the whole story . . . the whole world's battle planes, commer- 
cial planes and private planes . . . the engines big and small that power them 
... the armor and gunnery that make them deadly and give them protection. 
Aircraft records galore are also here. The Buyer's Guide lists the world's 
aviation firms. AEROSPHERE* 1942 — Five Books in One — is the 
STANDARD INTERNATIONAL AERONAUTICAL AUTHORITY 




One of Aviation’s ftoutet b T ni "f«“°pt telnn" helped f“' kss 
Glenn Curtin settled J_ avo “„, .. ,„d proceeded to raise 


ROHR 


SAN DIEGO'S early achievements in Aviation stand as 

lasting tribute to the vision, courage and ingenuity of its 
pioneer figures. ☆ Our cherished objective, as we serve 
today's industry, is to carry still further that great tradition. 

AIRCRAFT PARTS 6- ASSEMBLIES 

AIRCRAFT CORPORATION 

S A N _ DIEGO ★ CALIFORNIA 


F O R N I A 



Your Scrap Iron 

and Steel is Needed Now! 

★ 

6,000,000 EXTRA TONS MUST BE 
OBTAINED TO KEEP WAR PLANTS WORKING 


We’ve got to win this war. To win it, we must 
have equipment. That takes steel— millions 
of tons of it. And to make the steel, more 
scrap is needed. 

Look around your plant or shop. Any old 
machines, line shafting, pumps, gears or 
other obsolete, broken or worn-out equip- 
ment — any old dies, jigs, templates, rolls, 
patterns, molds, tools or fixtures— any old 
pipe, valves or hardware — old autos and 
trucks— anything made of iron or steel that 
you can dig up or fear down will mean 
more tanks, airplanes, ships, guns, shells 
and other armament. 

Many millions of tons of scrap iron 
and steel will be turned back 
steel producers this year 


BUT IT WON’T BE ENOUGH! 

6,000,000 EXTRA tons are urgently needed 
—because, on the average, every ton of open- 
hearth and electric furnace steel produced 
today is made up in half by scrap. The steel 
industry must get that quantity to produce the 
steel required to keep war production plants 
running full time this fall and winter. 

Start a special scrap gathering campaign today, 
with a competent man or committee in charge. 
Tell every man in your plant about it-for his 
job, his home, even his life, may depend upon 
it. Post this story on your bulletin boards 
(we’ll gladly send reprints). You’ll be sur- 
prised how much EXTRA scrap iron and steel 
you can find in your plant and at home, too. 

Then call your nearest junk or scrap 
dealer. Sell it to him, and he’ll 
move it along to the steel mills. 



This Advertisement Sponsored by 

REPUBLIC STEEL CORPORATION 

General Offices: Cleveland, Ohio 

Berger Manufacturing Division . Culvert Division . Niles Steel Products Division • Steel and Tubes Division 
Union Drawn Steel Division • Truscon Steel Company • Export Department: Chrysler Building, New York, New York 

In Cooperation with the U. S. Government’s Salvage Campaign 




Every piece of Airchox coined and forged Parachute Harness Hardware 
is manufactured from specially rolled steels to the exacting specifications 
of the UNITED STATES AIR FORCES. 


> U. S. AIR FORCES use AIRCHOX FITTINGS 
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Precision is today’s prelude to battle. The skill of 
the men who fly is wasted without the skill of the men 
who build. One flaw, perhaps invisible to even the 
trained eye, may cost America thousands of man-hours 
worth of equipment. One moment of carelessness or in- 
attention may cost America a victory. Over two thou- 
sand Martin inspectors can’t be wrong! 

In Martin plants you find every possible device to in- 
sure accuracy. But the dependability of Martin Aircraft 
rests upon the eyes, brains and hands of the inspectors 
who use this equipment. More than keen vigilance is 
demanded of these men and women. They must have 
determination as strong as the aircraft they build . . . 
determination to remain alert every second . . . deter- 
mination to give the men on the fighting fronts weap- 
ons second to none. 

Bom of such determination, painstaking care and unerr- 
ing accuracy have made Martin Aircraft world-known 
for dependability since 1909. 


THE GLENN L. MARTIN COMPANY 




As one famous designer says: 



For example, lightweight power circuits can be used, in 

duplicate for added reliability in combat, with substantial " W. T. (Bill) Stout 



G-E Motors "Packaged" for Aircraft Do Both 



Propeller feathering-pu 
Oil-cooler motor 


fuel-pump motor 
Fuel-transfer-pump motor 
Carburetor heat-control mot 


GENERAL m ELECTRIC 





'gend says that the great dru 


of Sir Fra 


s Drake 


s heard 




is whei 


•r Bril 


's foes heset her. Today the 


roar of aircraft engines answers the echo of Drake’s drum as the forces 
of tlic United Nations gather their strength for attack. Flying fleets 
of Brewster Bermudas for Britain and Buccaneers for the U. S. Navv 
are arming the Allies with smashing weapons to blast the enemy. 
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• Ask leading local wholesalers for Bunting 
Bronze Standardized Bearings. Completely ma- 
chined and finished. Ready for assembly. Avail- 
able from nearby stocks in sizes providing quick, 
easy, economical production and maintenance of 
machine tools, electric motors and all kinds of 
industrial mechanical equipment. Also readily 
adapted to many unusual applications. 

Bunting Bearing Bronze Tubular and Solid 
Bars are machined I.D., O.D. and ends, saving 
labor, time and avoiding waste. Write for catalog. 
THE BUNTING BRASS & BRONZE COMPANY 
TOLEDO, OHIO 

WAREHOUSES IN Alt PRINCIPAL CITIES 


IATION, 
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FUNCTIONAL 

flEXIBlUTV 


CAPACITIES— TONS 






Designed particularly for the aircraft industry 
this 650-350 ton Hydro-Dynamic Double Action 
Press features: 


Speed change— by position— by pressure. 
Reversal— by position— by pressure. 
Stroke of each slide adjustable. 

Relative stroke adjustable. 

Operation as Single Action press of 1 000 
tons capacity. 

Operation as a "So-Called" triple action 
using the cushion. 

Operation of cushion as ejector. 

Independent pressure control on each 
cushion pad. 


E. W. BLISS CO. 


ible upon request. 
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PLASTICS EDUCATION 

i! m 


a comprehensive source of practical plastics information. Plastics 
M Institute has an established program to serve industrial organizations 
most efficiently— in full recognition of its responsibility as the Foun- 
tainhead of Plastics Education. The Institute offers Basic Lessons in 
Plastics, advanced training in Plastics Engineering, Plastics Institute Study Forums in 
many industrial centers, condensed reports from the plastics industry, in Plastics 
Trends, consulting, research and testing services. Members of the staff have been 
selected both for their broad experience in commercial plastics and their ability to 
transmit this information clearly \nd effectively. Why not get all the information on 
how Plastics Institute can help you in many different ways— a letter or phone call will 
bring complete details. ||l|| ,J| |)| l [ || ||| f 
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CONSULTING • RESEARCH • EDUCATION • TESTING 




STRIKING POWER! 


Over uncharted seas and trackless wastelands, the American Eagle is 
winging to the fight. Striking Farther! — Higher! — Faster! 

Precision control, more than ever is a key to air supremacy. Precision 
control means more striking power, longer distances, increased fire 
power, heavier bomb loads, more frequent flights. 

Vard engineers and skilled workmen are building a number of types of 
actuating controls, precision inspection gages, navigation instruments, 
and optical goods used on Allied bombers and fighters the world over. 
These planes, with these controls, are outperforming the enemy in action. 
Vard is helping to increase the striking power of our aircraft. 

Vard is helping to make the American Eagle stronger. 

VADI) I EM c PASADENA, 

THIiy IHVi CALIFORNIA 




HERE’S A 




THE JAPS DON’T LIKE 




It’s the Grumman “Wildcat”— the Navy’s highly 
maneuverable, death-spitting Carrier-based fighter! 
In more than one sky battle the Japs have had their 
cars pinned hack by the expert handling of these 
great fighters. In one epic fight, one “Wildcat" 
downed six Jap bombers, crippled another and re- 
turned to its base unharmed. Such performance is 
the result of perfect coordination of a ship's power 
plant, pilot-and control mechanism. Controls must 
respond to instant demands-withoul friction-w ith- 
oul drag -without /ail. This is another wartime job 
for Fafnir Aircraft Ball Bearings. 


Fafnir Ball Bearings for Aircraft date back 
through the experimental era of the “barnstormers”- 
The same engineering spirit that built the great 
American aviation industry lived in our labora- 
tories, our testing rooms, and in our plant. From 
the beginning, Fafnir Aircraft Ball Bearings have 
been an important part of the aviation industry. 
Today, “Fafnirs on the controls” has become the 
byword wherever Uncle Sam’s aircraft is built - 
from Flying Fortress to Basic Trainer. The Fafnir 
Bearing Company, Aviation Division, New Britain, 
Connecticut. 



A MAN CAN DO 


1 MAKE OUR OWN JOB MORE PRODUCTIVE. Every man jack 
of us can. And that’s not preaching, either. It's the point of 
view we’ve adopted for the duration at Alcoa. The records 
we’ve broken so far, we tell ourselves, aren’t nearly good enough. 
Nor shall we be satisfied with the new ones we set tomorrow. 

i 7.7 MAKE OUR MACHINES MORE PRODUCTIVE. There is a way . 
I J-\ We don’t know the answer for your equipment. But we 
I'/fc/Oi h ave found the answers for many of our own machines 
l 1 \lj which we thought were already up to top output. The 
— ' resulting step-up is getting planes into the air faster. And 

it is doing things to aluminum prices. Designers please note. 

m PRACTICE PREVENTIVE MAINTENANCE. Keeping present 
equipment in top condition is easier than getting new. 
One of the ways our engineers are helping production 
everywhere is in counseling users of aluminum equipment on means 
of preventing unnecessary corrosion. The remedy is usually simple; 
the results priceless. Ask us. 

FOUR BUY WAR BONDS AND STA/ *PS. It’s patriotism 

with self-interest. You finance the war and you 
help to defeat inflation by refusing to spend for nonessentials. 
Moreover, you finance yourself to take advantage of all the revolu- 
tionary new products that are going to be ready to buy when the 
war is over. Buy today to keep your own wheels turning tomorrow. 

%JI ■ DREAM A DREAM EVERY DAY. Remember that the kind of 
| peace we all want depends on how many jobs we think up 

for the boys coming back. New jobs come out of new things to 
make. Let your imagination soar; engineer it down to earth; then 
file the plans away, ready for the day when. That's Imagineering! 
Selfish suggestion: think seriously in terms of Alcoa Aluminum. 

KEEP THE OLD CHIN UP. Whatever the 
0/A777 CWa /asf news _ whatever the temptation, keep 
the chin up. The boys out there deserve it. Whether it's rationing, or 
restrictions, or whatever, let them watch us being soldiers about that. 

Aluminum Company of America, 2182 Gulf Bldg., Pittsburgh, Pa. 

ALCOA ALUMINUM |1 
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When she gives up Wings for Wheels 



This Douglas B-l 9 land- 
ing wheel has a carry- 
ing capacity of over 
40 tons. It mounts 2 
brakes, 8 inches wide. 



For that dramatic moment when an airplane 
slops flying and starts to roll, you need the best 
of wheels under you. When your ship is a B-19 
and your gross weight tops 79 tons, your Bendix 
wheels and brakes are more than important. 
They're vital. Each wheel mounts two brakes, 
and they curb the rolling speed gently, but fast. 
New weights, new* speeds, new operating condi- 
tions on a dozen war fronts bring new design 
problems, almost daily. This B-19 problem pro- 
duced a completed wheel and tire that dwarf a 
6 fool mechanic. Many of the problems are less 
spectacular — and more complex. Large and 
small, they have one common denominator of 
satisfaction: the men who fly our fighting planes 
arc asking for Bendix wheels and brakes in a 
variety of types— and they'll get them! 


Airplane wheels and brakes; Pneudraulic 
shock struts; swivelable and steerable tail- 
knuckles, pilot seats made by Bendix Products 
Division are important members of The 
Invisible Crew, precision equipment built 
by 15 Bendix Divisions and serving with our 
fighting crews on every front. 



BENDIX PRODUCTS DIVISION 
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Eternal Research is the Price of Victory 


A SHORT TIME AGO the Luftwaffe came over the battle 
lines with a new type of fighter plane, the Focke-Wulf 1!)0, 
which represents a new phase in German design because it is 
powered by a radial aircooled engine. The powerplant is the 
BMW 801 engine which develops 1,580 hp. at take-off and 
1,400 hp. at 16,300 ft. Reports from Great Britain say that 
a highly efficient cowling installation increases this power 
output considerably. 

In spite of this important advance by the Germans, our 
radial aircooled engines remain the best and most powerful 
in the world. We have passed the 2,000 hp. stage, and arc 
well on the way to higher outputs with no immediate ceiling 
in sight. But engines of this class are not developed or placed 
in production overnight. Each time the output of an engine 
is advanced, new problems appear ill the design of super- 
chargers, propellers, and even spark plugs and other acces- 
sories and attachments and the technology of fuels and lubri- 
cants must keep step with the parade of progress. Each 
increment of power output represents the coordinated effort 
of main’ engineers and research workers not only of the 
engine manufacturers’ staff, but in the laboratories of the 
fuel and accessory manufacturers, and in the government 
laboratories where basic research work is done. And many 
installation problems must be solved in the design of aircraft 
to fit the new engine. One of the most important of these is 
finding the ideal compromise between cooling and cowling or 
streamlining. The airplane, the engine and propeller, and all 
of their parts must be developed in unison to achieve the 
ultimate performance of the integrated unit. That is why 
research and development must keep going intensively and 
without interruption if we arc going to win this war. 

Our enemies, no matter how’ impoverished, had developed 
tremendous research facilities in aeronautics long before the 
war. While the National Advisory Committee for Aeronautics 
struggled for its existence in crisis after crisis, the Germans 
had built up their D.V.L. to tremendous proportions, many 
times outnumbering our government laboratories in per- 
sonnel. Even the Italians realized the importance of basic 
research to a higher degree than our Congress, when they 
made national sacrifices to build the aeronautical city of 
Guidonia — an entire community devoted to aeronautical 
research. And the Japanese, who arc not ordinarily con- 
sidered a creative people, augmented their aeronautical 
research iu April, 1939, by a 5-year program at the Central 
Aeronautical Institute costing fifty million yen. In spite 
of our financial handicaps of the past, our research work- 
ers have done an outstanding job and it is reflected in the 
superiority of many of our designs. The efficient cowl- 
ing of radial aircooled engines is not new- to us by any 
means. As far back as the late '20's the NACA had 
developed the cowling that bears its name. Work on this 
basic problem has progressed without interruption in the 
laboratories of government and industry since that time, and 


a very complete collection of data on this subject is available 
to our design engineers. This is only one example of a research 
project well done. There are many others. 

No one in any country has found a shortcut for the several 
years of intensive development required between the concep- 
tion of a new’ design and the quantity production stage. In a 
development involving so many unknown factors it is 
unlikely that this period will ever be materially reduced. And 
we may as well face the cold hard fact that no important 
nation, including ourselves, has a larger share of technical 
lalent and ingenuity than the other. It is therefore painfully 
apparent that we must be unceasing in our research and 
development work if we are to retain the superiority in 
certain phases of design that we have struggled to achieve. 

To guard against any interruption in the continuous inarch 
of progress, is the joint responsibility of the government and 
the industry. Congress must never again play political foot- 
ball with the established government research laboratories, 
and never, in war or in peace, should it be considered econom- 
ical to reduce their appropriations to the point where their 
activities are curtailed. In its creditable enthusiasm for taking 
profits out of war, Congress must recognize that design 
development by manufacturers is an expensive but necessary 
step in the parade of engineering progress and must provide 
the wherewithal for its continuance. It must be remembered 
that most of our technical achievements so far have been 
paid for out of profits from export business and that this 
method of writing off development cost ended with the 
passage of the Lend-Lease Act. And it is the responsibility 
of the industry to pursue its design development work 
aggressively and wisely, regardless of the temporary emphasis 
on pure production, so that the new discoveries of the basic 
research organizations will be incorporated in new and 
improved aircraft as quickly as possible. 

All of these things our enemies are doing — and doing very 
effectively. The new German engine is only a single example 
of the many other engineering developments that our fighting 
forces will have to face. In this particular instance we are 
ahead by a comfortable margin. But in no instance ean we 
afford to rest on our laurels. There is no price too high for 
us to pay in order to retain our leadership. 
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The Soviet Air Force 
After a Year of War 

In a special dispatch radioed from Moscow, a Red Air Force officer reports on Russia's 
growing air power and tells why Luftwaffe failed in its initial mission 




I-ONG BEFORE WORLD WAR II 
broke out, strategists and aircraft de- 
signers were working hard evolving new 
means of utilizing fighting aircraft, de- 
vising new equipment and new weapons. 

Many aircraft experts and armchair 
strategists visualized future air combats 
as something in the nature of undreamt- 
of clashes of Martians fought in the 
stratosphere. These battles wonld, in 
their opinion, engage thousands of 
stratoplanes, rocket planes and machines 
hitherto unknown. The outcome of the 
war would be decided by the side possess- 
ing the strongest armada of such fan- 
tastic bombers and fighter planes. It all 
boiled down to a conception that the war 


would be decided by aerial engagements 
in which the main role would be ployed 
by machines, rather than by men. 

This point of view, however, was held 
only by one section of aviation experts. 
Others, while paying tribute to the power' 
of the air factor, challenged these con- 
ceptions and maintained that aircraft 
was destined only to supplement ground 
forces, and that every battle, every clash 
of enemies — indeed the entire war — 
would be resolved only in close coopera- 
tion of the basic arms, namely, infan- 
try, tank corps, artillery and air force. 
This viewpoint by no means precluded 
far-reaching research in an effort to 
work out new and more perfected aerial 


By LIEUT.-COL. 
NIKOLAI DENISOV, 

Soviet Air Force 


arms, but it took sober account of 
achievements to date and guided army 
and air leaders along the path of utiliz- 
ing all existing means in well-planned 
interaction. 

The Soviet air fleet traversed its own 
path of development. Engineers, techni- 
cians and workers tested and tried every 
new model at plants and airfields. New 
engines resulted from sober calculation 
and technical research. Aviation schools 
trained pilots drawn from the finest man- 
power that Soviet youth could produce. 

One year ago the peaceful creative 
work of our huge country was disturbed. 
Hitler, in his effort to enslave all of 
Europe’s freedom - loving nations, 
launched a war on the Soviet Union by 
a treacherous blow from the air. The 
eyes of every man. woman and cluld in 
the Soviet Union were on that day 
turned skywards because for years, the 
Soviet people had stinted no effort to 
build up its air force and its aero- 
dromes. 

Soviet landing fields. Junkets and 
Messerschmitt planes presently out- 
numbered Soviet frontier squadrons. 
The Luftwaffe which attacked the Soviet 
country had come fresh from “vic- 
torious” conquests of Poland, France, 
Belgium, Holland, Norway and other 
lands. Its aviators were proud of their 
Iron Crosses received in reward for 
bombing London, Coventry, Dunkirk mid 

Here, too, they were out to break the 
morale of the Soviet people, to frighten 
them by the mad drone of engines, by 
the hissing and thud of falling bombs. 
In those days Soviet fliers lived through 
the harassing times of initial losses. 
Many pilots lost their machines during 
the enemy bombing of aerodromes be- 
fore they had time to take to the air. 
For them the war began, not by flying 
out to meet the enemy, but with their 
trip to the plant for a new machine. 
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Factories Moved East 

The plants were obliged to evacuate, 
machines and model planes were loaded 
on to trains and the aircraft industry 
moved eastwards to the Urals, to the 
deep rear where it would lie inaccessible 
to Nazi bombers. 

The Germans were forcing their 
wedges of infantry and panzers into our 
country. Their spearheads were covered 
by bombers and fighters. Soviet fliers, 
while combating the enemy in the air, 
had at the same time to deal with tank 
columns. In destroying Lank columns, 
they had also to silence Fascist artillery 
and mow down enemy machine gunners. 

In cooperation with surface troops, 


they were called on to defend Lenin- 
grad, Sevastopol, Kiev", Odessa and 
dozens of other cities including the coun- 
try's capital — Moscow. The Soviet 
Seagulls, with their extraordinary ma- 
neuverability, and the compact mono- 
plane fighters by their splendid action 
in those days won glory that will always 
stand out as unique. The enemy suffered 
terrific losses from Soviet bombers. The 
spearheads of the German pincers were 
dulled. Thousands of Nazi planes were 
but heaps of ruins and many fascist 
squadrons had only remnants to remind 
Germany of their existence. The Soviet 
air force withstood the test. 

In all their voluminous calculations on 


air supremacy, however, the armchair 
strategists overlooked one important 
detail. All plans recommended by them 
were based on a foundation of numerical 
air superiority. The speed of victory 
was measured only in terms of the num- 
ber of planes and crews. Hitler's air 
chiefs, in massing their forces at basic 
fronts, did everything to ensure lasting 
superiority in the air. In those early 
days of the war they were convinced of 
the superiority of their aircraft and 
ventured out one by one to bomb our 
troops at the front line as well as deep in 
the rear, or to destroy communications 
and cities. Their whole strategy was 
founded on a policy of “intimidation.” 
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maintain air superiority. especially 

(heii* side. But this cocksnreness was 
soon shattered by the Soviet pilots who 
displayed their own and, it appeared, 
superior style ot‘ aerial warfare. During 
the initial stage of the present war, the 
mass bravery and Hying skill of the 
Soviet pilots served completely to refute 
the Herman doctrine of aerial warfare. 

Nazi Tactical Error 
The Musi strategists miscalculated. 
In planning their blit/, operations they 
seemed to have taken account of every- 
thing, even including the most favorable 
time for attack. They chose the moment 
when the Soviet air force was partly in 
process of re-cquipmeui and laid liot 
vet mastered all new types of machines. 
Tint latest pre-war models of highspeed 


May and June of last year. Many pilots 
had to accustom themselves to these ma- 
chines and study them between battles. 
Marly morning would see a pilot take 
to the air in an old-type plane to light 
Junkers and Messerseiimilts and on re- 
turning, lake off in a new-type plane to 
study carefully its peculiarities. Then 
lie would again change over to an old- 
type for n battle assignment. Only when 
the new types, with their higher speed, 
ceiling and improved armament had been 
sulhcicntlv studied, did the pilots take 
them up to meet the enemy. The Soviet 
air force, when necessity arose, intro- 
duced ramming, tnctics hitherto mi- 






ll their p 


column to explode Herman tanks and 
armored ears. 

The invincibility of the Na/.i uirforee 
burst like a bubble in the very lirst stage 
of the war. Hardfought battles were 
still raging over fields where the Ked 
Army was tenaciously contesting every 
inch of soil and holding back the on- 
slaughts of the mechanised Nasi columns 
when the Germans created a special air 
corps made up of picked pilots mid 
navigators and iutended for the destruc- 
tion of Moscow. Again the Soviet peo- 
ple turned their ga/.e skyward and saw 
with satisfaction how squadrons uf 
enemy bombers never reached tile city 
hut were dispersed by anti-aircraft fire 
and hold attacks of Soviet night fighters. 

Soviet planes. One in particular, the 
powerful MIG-3, rapidly won deserved 
fame and respect. Moscow's skyline was 




New Soviet Types 

Nazi strategists had based their plans 
on the weakness and inellicieucy of the 
Soviet aircraft imluslry, part of which 
had been forced to evacuate under enemy 

localities. 

But in computing the production 
capacity of Soviet aviation plants, the 
Germans apparently forgot to reckon 
with the spirit of (he Soviet workers and 
engineers. When necessary, these men 
and women doubled — in somo eases 
trebled — the output of planes and 
motors and built them of higher quality. 
Meanwhile, the Germans were learning 
to respect our armored assault planes 
designed by famous Soviet Engineer 
Ilyushin. These planes are eomnmnlv 
known as IL-2, or Stonnovik, but the 
Germans immediately dubbed them 
“Schwnrze Tod," or Black Death. They 
were used to destroy the Luftwaffe at 
its airfields, to strafe euemy infantry 
formations and have set fire to hundreds 
of Nazi tanks. 

The number of new planes taking off 
from Soviet airfields constantly mounted, 
including squadrons of the YAK and 
LAGG types, twin-motor and four-motor 
long-range bombers which bombed the 
Rumanian oil fields in Ploesti and ap- 
peared over Danzig, Koenigsliurg and 

Fighting together with Soviet planes 
in air encounters at Murmansk Lenin- 
grad and Moscow were British Hurri- 
canes and American Tomahawks. The 
freedom-loving peoples of Britain and 
the United States, by sending them, 
( Turn to page 265) 
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The Future of 
Water-Based Airplanes 

The third of a series on flying boat design, this article analyzes the relative penalties 
against optimimum operational efficiency involved in design of landplanes as against 
waterplanes. Part IV is scheduled for the September issue. 



By CAPT. 

FRANK T. COURTNEY 

AS 1 MENTIONED BEFORE, there is 
a too general impression that nil air- 
plane is naturally and logically a laml- 

heeoine a waterplane, it has to pay some 
penalty whieh the landplane does not 
have to pay and which inevitably makes 
the waterplane the inferior type. 

So, before considering what penalty 

water, let us consider what it has to pay 
for using the land. 

Penalties for 

Surface Operation; Land 

Obviously the main penalty occurs in 
the land gear. Everyone knows that its 
weight is considerable, hut this hit of 
equipment is of so obvious a nature that 
not enongh people realize what an im- 
mense penalty it constitutes. 

The modern land gear weighs around 
41 percent or more of the gross weight of 
the airplane. The figure given for land 
gear weight almost always allows for 
the gear itself, tires, wheels and brakes, 
and retraction mechanism. It rarely or 
never allows for the cut-outs of struc- 
ture and attendant stiffening members 
or for the structural additions required 
for distributing the high localized land- 
ing loads: in many eases this added 
weight is considerable, around 1 percent. 


This (1 percent of the gross weight 
does not sound a great deal unlil its 
effect is analyzed; it is then seen to he. 
even at that figure, a very heavy penalty. 

It is to be remembered that this is 
pure dead-weight whieh contributes 
nothing to flight efficiency. In the old 
days of external bracing the fixed land- 
ing gear struts often helped as part of 
the wing structure system; but today 
the reverse is the case — the land gear 
usually interferes with the structure. 

Owing to the variables involved, gen- 
eral and approximate figures hnve to he 
used for a quick study of this situation, 
hut they arc accurate enough to illus- 
Irate it adequately. 

The effect of land gear weight ill 
diminishing useful load can he seen from 
these figures relating to three widely 
used modern airplanes: 

fuel Weight Passengers Isnul Gear 


aad Mall @ 6% 



From these figures it is seen that, with- 
out the land gear, the airplane could 
carry anything around 30 to 40 percent 
more payload or have 30 to 40 percent 
greater range. 

Alternatively, if you leave off land 
gear weight, you have a progressive 
weight saving in the quantity of airplane 
and fuel necessary to curry that weight 
around. The total saving may be around 
12 percent so that, with an airplane 
smaller and lighter by that much, the 


same payload could he earned the same 
distance at considerably greater speed. 
This aspect of Hie matter is important 
to remember when considering the addi- 
tion or subtraction of surplus weight nil 
an airplane. 

In comparing this later with similar 
problems of the waterplane it is to lie 
remembered that there is little prospeci 
of much improvement in basic land gear 
factors ; the land gear has had the whole 
history of wheeled gears to draw upon 
for improvement and has been inten- 
sively developed during the last ten 
years. On the contrary, these problems 
increase as sizes increase until we may 
well arrive at the stage where they are 
practically insoluble. At this point it is 
most interesting to note that land gear 
problems, as sizes increase, are being 
passed along from the airplane to the 
runway: inevitable rapid increase in 
unit tirc-to-runway loads must demand 
heavier and stronger runways and even 
(larking spaces unless hopelessly over- 
size tires are to lie used. Those who talk 
of “the greater ease of handling land- 
planes” should remember this. The 
waterplane deals with this problem auto- 
matically, for the same basic reason 
why water transports can always be 
larger than land transports— and why 
the waterplane must eventually remain 
the largest airplane. 

The weight of the land gear is its 
principal handicap to airplane efficiency. 
Bill also its aerodynamic drawbacks are 
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greater than one would suppose when 
one sees it entirely tucked away in 
flight and these drawbacks also will in- 
crease. The problem of “where shall we 
stow the land gear?" has been moder- 
ately easy so far, although many de- 
signs, particularly single-engine cast's, 
have had to upset their aerodynamics 
to meet the problems. The low-wing ar- 
rangement has many points ol' aero- 
dynamic inferiority (not to mention 
practical objections) to the high wing, 
but it has become universally adopted 
for no other valid reason than to 
shorten and save weight on the retract- 
ing land gear. In most of today's multi- 
engine planes the land gear climbs com- 
fortably into the engine nacelle at ap- 
parently no aerodynamic expense. But 
even that refuge is becoming blocked or 
tilled hv increasing accessory require- 
ments, and some land gears have to try 
ami get into wings which are already 
unsuited to take them. As wing loadings 
go up, wings get relatively smaller and 
thinner and have barely enough room 
for gas tanks and other gear; tit the same 
time tires tend to be more bulky, anil if 
multiple-wheel gears have to lie used to 
meet runway load problems, I hey will 
hardly help the retraction problem. 
Some day those blobs known as engine 

but even if they don't they are going to 
have less and less room for land gears 
as they themselves become of more efli- 
cient size and shape. 

The present apparent ability of the 
land gear to get around at no aero- 
dynamic cost is simply because it is able 
at the moment to share aerodynamic 
inefficiencies which are disappearing. 
Before long it will have no place to go 


FIG. 2 


except into some aeroilvnamicallv costly 
space specially provided for it. 

So on grounds both of weight and of 
aerodynamics Ihc land gear is a big 
handicap which will become bigger. 

In passing, one may refer to the fre- 
quent suggestion concerning the land 
gear which is dropped at or after take- 
olT ; the airplane is then usually expected 
to land on “some sort of skill." Anyone 
who does any serious thinking about 
this will find that, by the time the 
practical requirements have been satis- 
lied, it would be just about as easy to 
Carry around tbe land gear. It would, 
of course, always lie practical to take- 
off a waterplane with a detachable land 
gear, but that is another story. 

Penalties for 

Surface Operation: Water 

If the airplane pays a high penalty 
for operating off land, obviously it pays 
at present a still higher one for operat- 
ing off water, since its performance is 
then so much lower. There is this great 
difference, however: the waterplane de- 
veloped as a boat: in. its earlier historv 
its boat hull had little basts of compari- 
son with the landplane fuselage in form, 
weight, structure or purpose. With a 
few of its rough edges knocked off it 





lias remained about the same ever since. 
On the other hand the landplane has had 
about all the airplane improvements that 
could be put iuto it. Because of wider 
use, it has always been the object of 
most intensive research and development. 

The principal handicaps of the mo- 
dem flying boat resulting from its 
water-going needs can he studied with 
reference to Fig. 1, on which the shaded 
area shows approximately an equivalent 
Imulplnne fuselage. They are: 

1. Excessive width of body, due lo 
hydroplaning beam and buoyancy re- 
quirements, 

2. Excessive height of body, due In 
propeller-water clearance requirements, 

3. Drag of steps, presumed to be 
necessary for hydroplaning require- 

4. Drag of chines, employed for spray 
and water-flow control and which hinder 
body streamlining outside of a small 
range of angles, 

5. Miscellaneous items such as body 
distortions for raising tail clear of 
water, added flu area largely for stabil- 
ising the oversize body, 

B. Wing-tip floats (or sponsons) for 
lateral stability on water. 

Some people would add a seventh 
with which I do not agree, namely, the 
anchors, drag-anchors, mooring ropes 
and cables for handling at bases. Bnt 
these are things which the waterplane 
run carry if it has to operate at unpre- 
pared liases hut need not carry other- 
wise. This point does not arise with the 
laiidphine because it cannot operate from 
unprepared liases anyway. 

Taking these points in order for 
further study: 


Hull Beam 

The beam of the modern flying boat 
is one of Ihc most, if not the most im- 
portant single factor in its hydrodynamic 
design. 

In the days of low horsepowers and 
high power loading n very large beam 
was required to get enough surface for 
water planing. This beam was so wide 
that the body could not reasonably he 
built straight up from it, so we had the 
sort of hull shown in Fig. 2, which was 
obviously extremely poor aerodynamic- 
ally. 

As powers increased it became pos- 
sible lo reduce beams, and a vast amount 
of study has been devolcd to reducing 
them slill further — bnt always along 
the restricted lines of the standard hull 
bottom form with a transverse step lo- 
cated below the CG and consequent 
severe limitations on substitution of 
length for beam to secure necessary dis- 
placement. 

This displacement is a further handi- 
cap to the reduction of beam. Obviously, 
if you cut the beam down further with- 
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out increasing length, you would sink 
deeper iu the water, thus adding still 
further to handicap (2). 

However, all this study and power in- 
crease has given us a beam small enough 
to permit a reasonably streamlined body 
to be built directly up from it: but that 
body is still much wider than its airplane 
needs demand. This is evident from the 
dimensions of the corresponding land- 
plane. 

Hull Height 

The height of the modern flying boat 
is governed almost entirely by consider- 
ations of keeping propellers well clear 
not only from water-level but also from 
waves and spray. 

Various methods have been tried to 
meet this situation, all of them being 
expensive both structural Iv and aero- 
dvnamically. 

In some cases (Fig. 3a) the hull-aud- 
wing unit were kept low and the power 
units raised above the wing. The result 
was high drag of the power units and 
severe interference with wing efficiency. 

In other types (Fig. 3b) the wings 
were raised to the necessary engine 
height whilst the body was kept low. 
Here the engine and propeller unit were 
kept up to modern standai'ds of effi- 
ciency, but wing-hull interference plus 
the drag of supporting structure im- 
posed a still high aerodynamic price. 

A frequently proposed, but so far 
untried, plan is the retracting hull bot- 
tom (Fig. 3e). In this the lower part 
of the hull is lowered, on the water, to 
keep propellers clear, and it is re- 
tracted in flight. Bnt there is much 
duplication of structure, and the me- 
chanism and structure involved for ade- 
quate rigidity on the water is not likely 
to show a saving over the land gear. At 
best, it does less than half a job. 

Most designers today, therefore, have 
given up the bits-and-pieces layout and 
have settled for a straight-through hull 
from Ihc wing line (which is fixed by 
file propeller center) down to the chines. 
Thus hull height is fixed, quite regardless 
of space or other requirements, by : one- 
half propeller diameter plus water clear- 
ance plus draft (Fig. 3d). This has given 
a hull of good streamline shape of which 
the drag cofficient compares quite well 
with that of fuselages although, of 
course, the area to be multiplied by 
that coefficient is much greater. And, 
again, the body is much higher than its 
airplane needs demand. 

There is one useful variant of this 
scheme by which a gull-wing turns down 
to meet a reduced hull-height ( Fig. 3e) . 
Obviously, however, the useful amount 
of this turndown is limited by both aero- 
dynamic and structure weight factors, 
and these may largely offset savings 
on the hull. 


In some eases attempts have been 
made to economize on hull-height by 
using propellers of abnormally small 
diameter, usually with painful effects on 
general performance. 

Thus the body of the modern flying 
boat is both much wider and much 
deeper than it needs to be for its job 
as an airplane. This constitutes a high 
penalty in both aerodynamic drag and 
structure weight. 

It is no use trying to turn this into a 
virtue by explaining what a wonderful 
lot of room yon have inside this big hull. 
It is also pointless to argue that a 
flying boat needs all that room whereas 
a landplane doesn’t, hut it is the sort of 
argument one gets from people who 
cannot imagine, a waterplane as any- 
thing but an oversize aircraft with no 
hope of being anything else, and which 
is therefore often loaded with .junk 
which nobody ever expects a landplane 

Probably it is true I hat tho weight of 
hull plus wing-tip floats (these being to 
a considerable extent influenced by hull- 
height) equals or exceeds that of fusel- 
age plus land gear, whilst their air drag 
is much higher. This is the main prob- 
lem to be solved in an attempt to design 
a really efficient water-based airplane. 

Step and Chine Drags 

The importance of these is usually 
given much prominence, hut in fact they 
are mainly functions of hull size. 

In most modern cases the drag of the 
rear step has been brought to a neglig- 
ible quantity by good streamlining. The 
main step, however, remains about where 
it was in 1913: nobody knows how high 
it should be or anything useful about 
that question. 

A few inconclusive model tests have 
been done to see to what extent fairing 
might help, but a full-scale retractable 
fairing is not a practical probability. 
In any case the actual height of the 


step is not likely to be the sole factor 

A study of chine drag appears to give 
some elite to this question, for chine 
drag is clearly a function of that insidi- 
ous bug in the hydrodynamic design: 
deadrise (or, Vee-bottom). The greater 
the deadrise the greater is tile vertical 
component of the motion of the water 
displaced: hence the greater is the 
quantity of reflex chine required for 
"turning down” that water. Unfortu- 
natey, in flight, it “turns down” the air 
in the same way, giving it little hope of 
conforming with Ihe general streamline. 
Similarly deadrise introduces a vertical 
component into the main step for which 
step-action has less than no use, and 
which, almost certainly, demands greater 
height of slep. Moreover the resulting 
confused water-flow becomes, in flight, 
confused air-flow and higher drag. 

Thus it is most probable that dead- 
rise has an important influence on both 
step and eliine drags; but if anyone has 
looked into this I have yet to hear about 
it. There will be more to say about this 
when we come to the subject of deadrise. 

Miscellaneous Drag 
The increased size of stabilizing sur- 
faces are again, obviously, a function of 
hull size. Distortions in body shape are 
mainly the result of thinking in terms of 
landplane fuselages and then twisting 
I lie results for water use. 

Wing-tip Floats — Sponsons 
The drag of these has increased with 
the adoption of the modern monoplane 
formula. The wing has gone up to where 
the propellers say it has to go, and with 
it the weight of the wing, engines, tanks 
and fuel. All this weight, at all that 
height, leads lo large lateral stabilizing 
requirements, volume of floats and 
strength ami weight of their supporting 
structure. 

( Turn to page 252) 
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Canada's 


Aircraft 

Industry 

By JAMES MONTAGNES 


Before the war our neighbors to the North had little reason to build up an aircraft 
industry of large proportion. Now, as a very major cog in the Allied war machine, 
Canada is rapidly acquiring impressive stature as an aviation center. 


CANADA is now producing rigid basic 
l.vpes ot aircraft including one for (lie 
United States government The Domi- 
nion is now making propellers for her 
own and American aircraft factories, is 
manufacturing considerable equipment, 
parts and a number of instruments for- 
merly imported, is producing vast num- 
bers of parachutes, and has built up an 
engine and aircraft overhaul industry 
which at peak will handle 10,000 air- 
planes annually. 

When Canada went to war Ihere were 


overhaul plants in operation in Canada. 
Less than 1,000 persons were turnin'' 
out an average of 40 planes annually 
in the four veal's prior to the war. The 
entire industry occupied about 500,00(1 
sq. ft. of floor space. Today Canada’s 
twelve aircraft factories are turning out 
in one month ten times the number of 
planes formerly produced in a year, 
occupy about ten times the space, em- 
ploy forty times as many persons, and 


production. The overhaul industry 
alone is now centered in some 30 plants 
strategically located across Canada. 

Trainer Production 
In the early days of the war the pro- 
duction of training craft was the chief 
objective of the government aircraft 
program. During the first nine months 
of the war the industry turned out about 
200 aircraft, most of which were ele- 
mentary trainers. With the fall of 
France the entire aircraft production 


program was altered and expanded im- 
measurably. The nine plants in opera- 
tion at that time have since been con- 
verted and expanded into large scale 
operations. Hundreds of manufacturers 
throughout the Dominion were put to 
producing parts and equipment of one 
type or another. 

Today the major effort of the industry 
is still in training planes, but more em- 
phasis is being placed on the building 
of aircraft for service Hying. And from 
the simple elementary trainers the in- 
dustry has progressed to advanced train- 
ers, fitting ill with the British Common- 
wealth Air Training Plan which turns 
out aircrews for every type of service 
job. To simplify and speed up the out- 
put ot Canadian aircraft, current pro- 
duction has been reduced from a dozen 
types lo seven types, live of which are 
trainers and two service craft, with an 


eighth type being built for United States 
government account. 

Instead of two types of elementary 
trainers made until this year, the dcHa- 
villand Tiger Sloth and Fleet Finch, the 
Fail-child Freshman, renamed the Fair- 
child Cornell, has been picked for ele- 
mentary training in Canada, and is be- 
ing manufactured by Fleet Aircraft 
Ltd. It is understood that the Norwe- 
gian Air Force training in Canada 
found this aircraft so well suited that 
it was adopted for elementary training 
by the Royal Canadian Air Force. The 

manufactured ot plywood. 

Graduating from the Fairchild Cor- 
nell, future pilots receive advanced 
training in (he North American single- 
engined Harvard, manufactured since 
early in the war in Canada by Nonrdnyn 
Aviation Ltd. 1'roduclinn on Ibis plane 


has now reached a stage where more 
than enough to meet Canadian needs 
are manufactured and some have been 
sent to the United States. 

Twin-engine aircraft pilots receive 
I heir first training in the Canadian ver- 
sion of the Avro Anson. The first of 
Ihcsc Canadian Alisons came off the 
production line in September, 1941, and 
since then a substantial level of produc- 
lion has been attained. Originally the 

from Great Britain as part of its con- 
tribution lo the cost of the British Com- 
monwealth Air Training Plan, but when 
in the summer of 1940 Great Britain 
found herself in the midst of an air 
blitz, it was decided to manufacture the 
entire plane in Canada, except for en- 
gines. A government company was set 
up, Federal Aircraft Ltd., to manufac- 
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popularity of Graphitic % 
f Steel is based solely on its su- ' 
1 perior machining qualities and 
1 endurance. It will be popular 
k in tough post-war com- L 
petition for these M 
— same reasons. 


COMPANY, CANTON, OHIO 
Steel and Tube Division 


Have you been wondering where you can buy 
America's fastest machining, longest wearing tool 
and die steel — Graphitic Steel? 

There's a Graphitic Steel distributor near you. Ask 
him for more information or place an order today. 
He carries a stock of all five grades of Graphitic 
Steel — Graph-AI, Graph-Sil, Graph-Tung, Graph- 
Mo, and Graph-M.N.S. 

THE TIMKEN ROLLER BEARING 
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The Republic P-47 high-altitude fighter, called the "Thunderbolt" by the AAF, 
has been described by a ranking officer as "the world's No. 1 fighter airplane." 


By HANS E. LASKER 


THE ACCOMPLISHMENTS of Re- 
public Aviation Corp. in expanding 1 its 
production of fighter planes many times 
over in the space of less than a year 
fall into three main categories. Simpli- 
fication of design, subcontracting — well 
planned and executed — and production 
short-cuts in machining, forming, assem- 
bling and all of the other fabrication 
processes. They will be discussed in 
that order. 

Simplifying Design 

A good engineer who designs an air- 
plane which will be produced on con- 
tracts calling for a dozen or score of 
such planes in all is by no means as 
production-minded as one who is de- 


signing an airplane which be knows 
will be produced in hundreds or thou- 
sands of units. The latest models of 
Republic were designed for production 
in a way that was iinthought of two 
years ago. 

Two years ago the Republic P-43 
Lancer was designed. Contracts were 
likely to build one or two million dol- 
lars worth of Lancers. Last year the 
Republic P-37 Thunderbolt was de- 
signed and it was known that ‘‘the sky 
was the limit” on the number of Thun- 
derbolts which would be manufactured 
to meet the war need. In spite of the 
fact that the Thunderbolt weighs twice 
as much as the Lancer, is apparently 
twice as complicated, carries armament, 
supercharging equipment, armor and 
many other advanced devices to give 
performance far exceeding that of the 
Lancer, the Thunderbolt is much easier 
to build. 

It was designed from start to finish 


with the idea of mass production in 
mind — use of standard sizes, simplifica- 
tion of service problems, accessibility of 
assembly points, etc. 

To illustrate this, consider tube bend- 
ing, one of the trickiest and most 
laborious processes in aircraft manu- 
facture. Aircraft tubing carries fuel, 
oil, air pressure and electrical wiring 
through the tightly-packed quarters of a 
fighter plane’s fuselage and wings. 

To produce a Lancer requires ap- 
proximately 300 pieces of tubing on 
which 800 “bends” are made — repre- 
senting scores of man-hours per ship. 
In spite of the great intricacy and size 
of the Thunderbolt, it is designed to uti- 
lize only 200-odd pieces of tubing in 
which approximately 600 bends arc re- 
quired — a real saving in man-hours and 
production time. 

The full extent of Republic’s note- 
worthy advances in simplification of 
design really become apparent on the 


to Smite 

the Axis 


The Thunderbolt unquestionably is one of the highest performance lighters in 
Designed and produced by Republic Aviation Corp., powered with the Pratt 6 Whitney 

to quantity production in remorkobly short order. 

structure ot this specific plane can be released. Therefore, no information is divulged 
This account deals, rather, with the methods, devices and shortcuts which have made 
in part or in their entirety of some of these methods to their own production problems. 


side panels with upward-arched cross- 
members, open and unobstructed along 
the full length of the underside. Think 
how much of the control supports, fit- 
tings, and assemblies can be installed 


before the splice! But, better than 
that even, workmen can walk up and 
down inside the fuselage, both before 
and after the splice, while still stand- 
ing on the floor. 





* 



Castaloy Fixtures 
Unify Aircraft Production 

Conversion of the automotive industry to war work revolutionized the type of 
manufacturing fixtures produced by Castaloy Corp. In applying their automotive 
experience to the aircraft industry they have opened up many uses for a new kind of 
metal-clad manufacturing fixture. 


By CHESTER S. RICKER 


NEVER BEFORE in the history of all 
industry has it been necessary to have 
so many outside people reproducing such 
odd shaped and intricate parts as go 
into tho assembly of wartime aircraft. 
During the last World War this prob- 
lem came up in the production of Lib- 
erty engines. The accurate duplication 
of parts had just started at that time 
with the introduction of Johannsen 
Gages. These gage blocks made it pos- 
sible for manufacturers thousands of 
miles apart to make parts accurate to 
0.0005 in. with comparative ease. In- 
terchangeability of parts from many 
sources Anally was established as a 


manufacturing reality at that time. 

Before that, products built in one 
plant, could be made to operate per- 
fectly only by cut and try methods. 
This involved too much hand Atting 
and could not be tolerated in war pro- 
duction with hundreds of different shops 
working on similar or associated parts. 
Interchangeability was the solution 

The aircraft industry was in the cut 
and try stage when this war started. 
Production was low, everything was 
built in one plant where changes could 
be made easily in a matter of minutes 
and parts Atted together by the many 
expedients familiar to aircraft workers 
and production men. This method of 
manufneturiiig was perfectly satisfae- 


lurv until it was necessary to divide 
up the job among hundreds of shops 
that might he thousands of miles apart. 
Less than 30 percent of the airplane 
parts had been drawn and blueprinted 
on some ships. Therefore it became 
necessary to provide working models 

templntod so that all the parts could 
be checked for interchangeability. 

Added to this was the tcrriAc pres- 
sure for production. As a result, Casta- 
loy has made metal model replicas, 

complete itilrrchnngcability of parts 
whether made in Detroit, Los Angeles 
or at the aircraft plant itself. When 
they meet for Anal assembly in some 
southern state, perhaps thousands of 





miles away from the other cities, they 
At perfectly. Because of this inter- 
changeability, the resulting Held serv- 
ice is going to be easier. More air- 
planes can lie kept in the air. This 
may mean quicker air supremacy and 

Castaloy developed something new 
when it applied Cerrobend to the 
speeding up of diu making for auto- 
motive bodies ami fenders. Cerrobend 
is an alloy made by the Cerro de Pasco 
Copper Company. It has a low tem- 
perature melting point. This alloy was 
originally developed by Cerro de Pasco 
to simplify tube bending, lienee its 
name. Today it is used in so many 
other ways to speed up aircraft pro- 
duction that it merits the closest atten- 
tion of every plnnc builder. For ex- 
ample, one aircraft company obtained 
engine cowling tools, parts anil assem- 
bly Axturcs in half the time required 
under previously used production meth- 
ods. The time saved was not a mutter 
of hours but of weeks. That is why 
Castaloy tools and Axturcs are used by 
so many well known mnnufnrliircrs in 


the aircraft industry today. 

Castaloy metal-faced Axtures or tools 
arc used for drilling, gaging, checking, 
inspecting and verifying contours of 
parts. They are particularly valuable 
where the shapes and contours of the 
parts are irregular. Such parts can be 
reproduced with the greatest Adelity. The 
replicas are so accurate that 2,000 lines 
per inch have been reproduced. 

if a duplicate mock-up is desired the 
Cerrobend can be poured into the Arst 
or female mold. Then, in making a 
second casting from this one, a perfect 
duplicate of the originul model will be 
obtained. Thus whenever an original 
model, mock-up or Axture has been OK’d 
once, duplicates can easily and quickly 
he sent to one or more subassembly 
makers so that they can get to work 
with the minimum delay. Duplicate 
Axtures can be obtained almost as 
quickly. 

Here is how Castaloy Axtures are ob- 
tained. The aircraft maker supplies an 
exact part, mock-up or plaster cast of 
the part that is wanted. If a female 
plaster cast made from the original 


piece is sent in, the Castaloy port will 
be an exact replica of the original piece 

To properly support the Cerrobend, 
a frame is provided. This may be 
either wood or metal. The supporting 
faces carry nails, staples, screws or 
holes to lock the Cerrobend facing to 
the Axture framework. From Vi to Vi 

in. Cerrobend facing is customary. 

To cast the Cerrobend, the framework 
is placed over the model. If it is a 
skeleton Axture, the sides and all open- 
ings have to be securely sealed with 
plaster or clay. Then the Cerrobend 
is poured between the model and the 
Axture frame. As it runs like water 
and has no capillary action, any im- 
properly sealed point will soon be evi- 
dent because of leakage. 

After pouring, it is customary to 
allow the Cerrobend to cool from a few 
hours to overnight. This depends on 
the area of the surface poured. Then 
the clay or other seals can be removed, 
dummy taken out and the metal clad 
surfaces carefully polished. 

This method of making dies or dnpli- 
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Design Details of the 
Mitsubishi Kinsei Engine ' 

The author says the Japs did an ingenious job of combining proven features of 
engines of foreign manufacture in this design and rates it a "highly dependable, 
though not highly developed, piece of equipment." 





boon use of excessive bearing loading but 
because of flexure of the rod hub. The 
carburized erankpins can be expected to 
aid bearing performance, and the lubri- 
cating means is presumably adequate 
since it is as used by another manufac- 
turer with good results reported. 

Some of the materials used in the 
Kinsei engine arc of interest. They 
indicate that, at least at the time when 
this engine was built, there were ade- 
quate supplies of nickel, cadmium, chro- 
mium, cobalt, copper, molybdenum, and 
tungsten. 

The one magnesium alloy found va- 
ries somewhat from American standard 
alloys in that it contains 4.6 percent 
aluminum. 2.0 percent zinc, and 0.28 
percent manganese in addition to mag- 
nesium. It will be noted that this ulloy 
is similar to AMS 4424 except that the 
aluminum content is low. 

In the aluminum allovs found. ITS 


crankcase, tappet guides, piston-pin 
plugs, and so on. For special purposes 
such as pistons, cylinder heads, and 
supercharger front housing, an alloy 
containing 3.93 percent copper, 1.37 
percent magnesium, and 1.67 percent 
nickel is used either cast or forged. 

An all-purpose steel, either case-hard- 
ened or hardened throughout, is used for 
connecting rods, crankshaft, valve rock- 
ers, and so on. Fig. 5 shows a section 
of crankpin. It contains approximately 
1.5 percent chromium, 3.5 to 4.5 percent 
nickel, 0.3 to 0.4 percent molybdenum, 
0 35 to 0.5 percent manganese, and vary- 
ing small quantities of silicon and cop- 
per apparently as impurities. Carbon 
content is varied as required. The same 
steel with the molybdenum reduced and 
0.5 to 0.9 percent tungsten and 0.2 to 
0.4 percent cobalt added is used in the 
propeller shaft and in the starter and 
accessory drivcshnft. The latter part 
is case hardened as shown in Fig. 6. It 


FIG. 10. Crankshaft parts shown are, left to right, rear section, center bearing and retainer, center 
section , joint bolt, and front section. FIG. 11. Crankshaft rear section showing counterweight and 
oil jet. These features are duplicated on the front section. FIG. 12. Pistons and connecting rods. 
Parts shown are. left to right, piston pin with plugs, articulated rod, knuckle pins, and master rod. 
FIG. 13. Cross-section of master rod bearing lining. Note coarse irregular dendritic formation. 
Shrinkage cracks filled with lead appear at the surface. Lining is lead plated after boring. 
FIG. 14. Section of knuckle pin showing case hardening, rather rough bores, and sharp corners. 
Also web which supports against ovoliiotion and confines pressure oil. FIG. IS. Cylinder section 

Method of attaching cylinder head to barrel. Note two pilot tits, thread fit and abutment on 
conical bn. 
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Design Details 

CRANKCASE — The crankcase (Fig. 
8) is a typical three-section 17S alumi- 
num-alloy case split on the centerline 
of the cylinder banks and held together 
by means of one 0.475-in. diameter 
through bolt between each cylinder. 
Cylinder decks arc approximately 0.88 
in. thick at the bore and incorporate 
twelve equally spaced studs for cylin- 
der attachment. These studs are ap- 
proximately £-20 at the nut end, A-17 
in the crankcase and have a 0.36-in. 
diameter neck. Cylinder-deck height is 
9.8 in. approximately from the crank- 
shaft axis. The three main crankshaft 
bearings fit bearing retainer rings 
shrunk and pinned into the crankcase 
diaphragm hubs. Bearing bores in the 
crankcase are: front, 6.65 in., center 
11.13 in., and rear 6.3 in. Bearing fits 
al this point appear to be in accordance 
with conventional American practice. 


is suggested that this may well be a 
compromise for making the best pos- 
sible use of the available scrap mate- 

Propeller reduction gears, cam, and 
knuckle pins are carburizing 4.5 percent 
nickel steel plus approximately 0.8 per- 
cent chromium. Reduction-gear pinions 
vary from this composition in the addi- 
tion of 0.4 percent molybdenum. Nitrid- 
ing is used only in the cylinder barrel 
(Fig. 7). The steel conforms very 
closely to AMS 6470. Nitride depth is 
0.010 and O.020 in. in two barrels cut. 
Core hardness varied from Rockwell 
C 22 to 34 in one specimen. Magnetic 
inspection of all steel parts illustrated 
showed acceptable material. 

Plating is used quite extensively. Cad- 
mium plating appears on tile super- 
charger oil seal rings and most of the 
propeller shaft in addition to the more 
common points such as valve springs, 
valve rockers, push rods, and impeller 
shaft. Chromium plate is used on the 
under side of the inlet valve head and on 
upper piston compression ring outside 
diameters. Lead is used in the master- 
rod bearing bore. 

A minor design feature almost uni- 
versally used is threaded pins to locate 
bushings. The bushing and part in 
which it is installed arc tapped after 
assembly, the pin screwed into place 
and then machined flush inside and out. 
This is even found in the piston pin eye 
of the connecting rods. The resulting 
sharp corners would, of Course, worry 
us greatly. 

Cylinders are numbered by banks in 
the direction of engine rotation. Thus, 
number IF is at the bottom of the front 
bank between 4R and 5R, and number 
1R is at the top of the rear bank. 



FIG. 19. Section of piston at pin oris. 
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FIG. 24. Cylinder, valve gear parts and exhaust connection. 

FIG. 22. Sections at com and valve tappet 
roller. FIG. 23. Section o I push rod ball end. 

FIG. 25. Section o I exhaust valve. FIG. 26. Section o I inlet valve. 



The front bearing retaining ring only is 
Hanged so that the crankshaft end float 
is limited through the front main bear- 
ing between this flange and a steel ring 
attached to the aluminum-alloy cam oil 
transfer braeket bolted to the diaphragm. 
Studded to the main crankcase is a cast 
magnesium-alloy section which mounts 
the valve tappet assembly and in which 
a fourth main hearing is supported by 
a diaphragm. This intermediate east- 
ing, together with the main crankcase, 
forms a housing for the valve gear. See 
Fig. 9. 

Unfortunately, the complete crank- 
case front section which had housed the 
reduction gear is not available for in- 
spection. This nose section had been of 
conventional structure as shown in the 
front view of the engine. 

CRANKSHAFT— The engine crank- 
shaft is a three-piece steel shaft mount- 
ed on four main bearings as just men- 
tioned. Fig. 10 shows crankshaft parts. 
Crankpins arc 3 in. in diameter by 3§ 
in. between check faces. The installation 
of the one-piece master rod is accom- 
plished l>y splitting the shaft near the 
center of the crankpin. Crankpin diam- 
eters and abutting surfaces are carbu- 
rized to Rockwell C CO to a depth of 
0.044 in. Core, hardness is Rockwell 
C 44. A splined joint typical of certain 
American practice is used. Thirty-six 
involute splines with approximately 2.3 
in. OD are used for location. The male 
splines in each case are on the forward 
half of the split and form a tight fit 
with the female splines on the rear half. 
The entire joint is held together by a 
necked capscrew. Threads on this cap- 
screw are 1 in. — 17 by 1.06 in. long. The 
neck is 0.9-in. diameter by 4.25 in. long. 


Locking is by means of a pin through 
the crankcheek and threaded end of the 
capscrew. 

Steel counterweights attached by 
means of rivets are used. It will he 
noted that no vibration damping pro- 

Jlain bearings of NSK manufacture 


are used as follows: rear, sixteen 18x18- 
nim. rollers, 3.54 in. ID by 6.3 in. OD by 
1.14 in. wide; center, 23 balls 8.5 in. ID 
by 11.1 in. OD by 0.94 in. wide, symbol 
S975GA ; front. 19 17x17 mm. rollers, 
3.9 in. ID by 0.7 in. OD by l.Oli in. wide 
outer race and 1.18 in. wide inner race, 
symbol 8692HA. Inner races of both 
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FIG. 27. Propeller re- 
hub, propeller shalt. 


cessory driving gear. 



front and rear bearings are conventional 
two-piece construction. The fourth main 
hearing is the same size ns the rear 
bearing except that the inner race is 
integral with the hub of the reduction 
driving gear, 'flic outer race is posi- 
tioned by I he hearing ring tlange and a 
steel snap ring. This bearing carries 
symbol 8708HA. Unfortunately, the 
symbol on the rear bearing was par- 
tially destroyed by fracture of the bear- 
ing race. Center main bearing mounting 
on the crankshaft is accomplished by 
means of a split T-section ring. The 
halves of this ring arc attached from 
opposite directions to the crankshaft by 
means of seven capscrews each. The 
tlange for this attachment is extended 
radially outward to form a sidewise 
locating tlange for the bearing. A 0.156- 
in. thick tongue extends into the space 
provided by the difference in crankshaft 
hearing journal OD and bearing race 
ID; thus the radial load is carried on 
this lip. This method of mounting differs 
only in detail from that used on certain 
American engines for a similar applica- 

The front extension of the crankshaft 
front section incorporates, in addition 
to the front main bearing journal, 
3.54-in. OD square splines lor mounting 
the reduction driving gear. There are 
14 splines spaced on the basis of fifteen 
with one omitted. The designers ap- 
parently found it desirable to index the 
driving gear. The gear is retained by a 
large nut per conventional practice. The 
inside of the extension is bored out to 
receive a 2.12-in. ID copper-lead-lined 
heavy steel hacked hushing for support- 
ing the rear propeller shaft journal. The 
rear extension of the crankshaft rear 
Miction mounts the rear main bearing 
with conventional retaining nut and is 
splined internally to receive a coupling 
for connection with the starter and ac- 
cessory drive shaft. 

The crankshaft is drilled lor lubrica- 
tion of connecting-rod hearings and all 


FIG. 30. This view ol supercharger rear housing shows diffuser plate, 
thrust bearing and retaining parts, impeller shaft, and impeller. Note 
that the two sleeves carrying lour piston type oil sealing rings each ore 









FIG. 32. Supercharger rear housing and cover which together torn the 
housing tor the accessory drives. FIG. 33. Left to right: fuel pump 

shall, oil pump drive gear, idler with bushing partially removed . gen- 

shatt, magneto drive gear, cranlshatt coupling, accessory gear retainer, 
and spring and buttons. FIG. 34. Supercharger rear cover mounting 

breather, propeller control valve, accessory drive bor and magnetos. 

and shall, and propeller control valve. FIG. 35. Oil transfer parts 
supplying valve gear from cranksholt supply, left to right, com drive 
gear, bracket and retaining nut, tube , oil transler brocket and ring, 



the center cheek is of some interest in 
that a large axial hole serves as a point 
to start diagonal drilled oil holes to each 
crankpin. These oil holes arc offset to 
allow the drilling spindle to miss the 
crankpin. The large hole is then plugged 
by means of a 17S aluminum-alloy spool 
pressed in and not otherwise retained. 
Lubrication to the master connecting- 
rod bearings is by means of five holes 
in each crankpin. Four of these holes 
are located (two on each side) in a plane 
normal to the plane of the crank throws. 
The fifth hole is close to the center of 
the pin, a few degrees in advance of the 
plane of the crank throws on the side- 
unloaded by rod inertia. Oil jets for 
piston lubrication are provided by drilled 


holes through the counterweights to the 
main journal bores (see Fig. 11). 

CONNECTING RODS— The connect- 
ing-rod system in each bank is of the 
conventional master articulated type. 
The master-rod length is 11.25 in. from 
crankpin to the piston-pin center. It is 
of I-seetion construction with the typical 
carving required for transfer from hub 
to shank sections. See Fig. 12. The hub 
section has the appearance of being 
rather small compared with the rest of 
the rod, with flanges scalloped quite 
closely around the knuckle-pin bores. 
Material is the all-purpose steel men- 
tioned in the “General Discussion,” 
hardened to Rockwell C 40. Master rod 
bearing is a heavy-steel-backed, coppcr- 


lead-lined, shnmk-in bearing with a 
flange at one end. Steel is soft, 0.094 in. 
thick. Liniug analysis corresponds to 
American practice with a small amount 
of tin and 1 percent silver. The lining 
structure is good for medium loading. 
Bond and fracture examination were 
good, ductility — good, X-ray — good. 
Micro examination shows good distribu- 
tion hut coarse structure with irregular 
dendrites in the cross-section and shrink- 
age in the surface structure. See Fig. 13. 
Lining is 0.020 in. thick. The flange is 
cut away at two points to mate with keys 
milled into the rod hub to prevent rota- 
tion. As mentioned previously, the 
craukpins are 3 by 3£ in. The bearing 
shell is chamfered and cut off to pro- 
vide 2.87 in. bearing length. Bearing 
clearance used is approximately 0.005 in. 

Articulated rods are 8.7 in. long be- 
tween knuckle-pin and piston-pin 
centers. They arc the conventional I- 
scetion roils and appear very similar to 
some used in this country. Articulated 
rods are tin-bronze bushed at each end. 
These arc very good quality castings. The 
material is uniform and unusually free 


FIG. 36. Japanese 14-cylinder magneto assembled, showing spark plug 37. Japanese 14-cylinder magneto disassembled. FIG. 38. Accessory 

lead, portion o I spark plug, and high tension j unction block parts. FIG. and tachometer drive assembly. 
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shall, portion o I main oil pump body, central plate and valve gear 
scavenge body. 


from foreign inclusions. Hardness is 
Rockwell B 70. The knuckle-pin bush- 
ing is 1.03 in. in diameter by 1.57 in. 
long. Piston-pin bushings on both mas- 
ter and articulated rods are 1.25 in. in 
diameter by 1.81 in. long. 

Knuckle pins (Fig. 14) are flanged at 
one end nnd locked in the master rod 
by lock plates screwed to the rod flange 
in the conventional manner. Pins are 
drilled from both ends leaving a web at 
the center. The end opposite the flange 
is plugged for bushing lubrication 
passage. As noted previously, the all- 
purpose steel is used. The specimen 
examined showed 0.040 in. case depth, 
Rockwell C 57 hardness on the case and 
43 on the oore. 

Rod weights are etched on each end of 
each rod and arc approximately 0.93 lb. 
for the knuckle-pin end and 1.05 lb. for 
the piston-pin end of the articulated 
rod; 9.13 lb. for the hub end nnd 1.72 lb. 
for the piston-pin end of the master rod. 
Equivalent rotating master weight used 
is 37.6 lb. Apparently no correction is 
made for knuckle-pin displacement or 
for crankpin oil. Master rods are in- 
stalled in 3F and 3R cylinders. 

CYLINDERS — Cylinder construction 
is of nitrided steel barrel, aluminum- 
alloy head type, similar to American 
practice. See Fig. 15. Barrel cooling 
fins 0.45-in. deep are machined on the 
steel barrel. There are 21 fins covering 
a longitudinal length of 2.75 in., that 
is, a spacing of 0.131 in. which is quite 
close. Attaching flanges are also turned 
onto the barrel and spotfaced for flat 
washers at the cylinder attaching nuts. 
A skirt length of 2.95 in. allows approxi- 
mately a 2 in. projection into the crank- 
case interior. 

Cylinder heads are characterized by 
quite closely spaced (5 per in.) fins 
which average approximately 0.9 in. in 
depth. This design would appear to give 
relatively small cooling area for the 
output which could be expected from 
an engine of this size. Relatively small 


angle between valves (56 deg. approxi- 
mately) further hinders the application 
of fins at top of the combustion-chamber 

Attachment of the head to the barrel 
(Fig. 16) is by means of a screw joint 
using threads of 3-mm. pitch (8.5 
threads per in.). The thread form is 
believed to be the International Screw 
Thread standard 60-dcg. thread with 
radius tips and roots. A shrink-fit pilot 
is provided both above and below the 
threaded section of the joint. The joint 
is completed by screwing the tapered 
lower face of the head against the upper 
side of an angularlv machined fin. Pre- 
sumably, the parts are machined with a 



differential angle so that the tip of this 
angular fin bears first during assembly. 
The cylinder-barrel threads run out into 
a relief. Head threads are milled and no 
relief is provided. It will be noted that 
there is a relatively long heavy barrel 
section within the vicinity of the angu- 
lar fin which is broken up by the thread 
relief above and the normal fin root 
below. Excessive stress concentrations 
would be expected at the thin wall sec- 
tions adjacent to the heavy section. 

The cylinder head is cast of the alumi- 
num alloy described previously. It 
shows a Brinell hardness number of 60. 

Two spark-plug inserts are screwed 
into the head. The left-hand threaded 
joint is tapered. No other locking 
means is provided. The inserts, of alumi- 
num bronze, are located at the front 
and rear slightly off-center, and are 
approximately radial to the internal 
dome contour. Valve-seat inserts are 
shrunk into the bores in the cylinder 
head per conventional practice. The steel 
exhaust insert is alloyed with nickel, 
chromium, and quite high manganese 
with a Rockwell hardness of 87 B. In- 
take insert is aluminum bronze. See 
Fig. 17. Tin-bronze valve guides are 
used in both intake and exhaust. Valve 
rocker boxes are cast integral with the 
head nnd are very similar in form to 
those of one American manufacturer. 
The box is completely enclosed except for 
a small cover plate over the valve end 
for installation of the rocker and valve 
clearance adjustment. Evaluation of 
valve ports is impossible by inspection 
but they appear to be well worked out. 
Port diameters are as follows : intake at 
valve end 2.24 in., at connection end 2.16 
in. ; exhaust at valve end 2.18 in., at con- 
nection end 2.26 in. Connection with 
the intake pipe is accomplished by means 
of a shrunk and pinned sleeve, the outer 
end of which is recessed inside and 
threaded outside to provide a packing 
gland type joint with the pipe. The 
(Turn to page 270) 
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RESIDUAL METHOD 
OF MAGNAFLUX TESTING 

Testing procedures must keep pace with production, both in speed and quality. 
A comparison of the residual and continuous methods of Magnaflux testing shows 
that the residual method offers a number of specific advantages where applicable. 


By M. L. MAGES, 




THE IMPORTANCE i.I’ lucnling cracks 
or inclusions in tliu highly stressed steel 
parts used in llie modern ivarplane has 
led to the use of the must powerful and 
sensitive Magnaflux methods yet 
developed. 1 lie D. C. ‘‘wet continuous'’ 

capable of showing- up very minute de- 
feels and in fact, often locates defects 
which are not detrimental to the strength 
of the part under test. There is a tend- 
ency to lose sight of the fact that where 
extremely line indications arc unimpor- 
tant or whore small deep still-surface de- 
fects would nut materially affect the 
strength of the part, a slightly less sen- 
sitive method of testing can he used as 
an alternative with the important ad- 
vantages of greatly speeding up the in- 
spection process and reducing the cost 
of the test equipment. 

The alternative method to tile wet 
continuous is the “residual" method. In 
this article the limitations of tile resid- 

tvptcal airplane motor parts have lieeu 
analysed. 

The following comparison is made lie- 
tween inspection rales hy the residual 
and continuous methods from figures 
sulmiillcd hy an experienced aircraft 


manufacturing company. Small parts 
such as rocker arms, stud holts, valve 
tappets, -cam followers, etc., are cur- 
rently handled hy the residual method 

automatic machine hy one operator. 
Using the continuous method in place 
of the residual, only 200 to 400 parts 
an hour arc handled hy one operator. 

Simpler equipment may also lie used 
for the residual method ; in one ease this 
represents an 80 percent saving in cost, 
and the production rate is double that 
of the continuous. 11 a semi-automatic 
machine is used for the residual method 
representing an equivalent cost to the 
continuous, the output may he four 


The testing of iron or steel by the 
.Magnaflux method consists essentially 
of magnetizing the part under test by 
means of a coil or by passing current 
directly through the part, and applying 
an indicating medium, which may he a 
suspension of finely divided magnetic 
material in a light oil. Wherever there 
is a crack or inclusion the leakage field 
at the crack or inclusion will attract the 


magnetic particles, and an outline of 
the defect, greatly magnified, will be 
formed. 

The indicating medium may be applied 
while the part is being magnetized or 
after it has been magnetized. In the 
first case the process is termed the “con- 
tinuous method.” In the second case 
it is called the “residual method,” By 
the continuous method, smaller or finer 


FIG. 1. Continuous and residual lest indications Irom a wrist pin having on inclusion partly 
better contrast between surlace and sub-surface portions o I the inclusion. With high values of 
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FIG. 2. (Lett) These tronslers Irom a propeller 

line indication. Here the indication stows up 
almost as well by residual as by the continuous 

to be extremely minute not to show up at all by 
residual testing ol this part. FIG. 3. ( Center ) 
Indication on a splined sleeve lor two different 

that it was difficult lo obtain a good transfer 

is a slight difference in length in lavor of the 
continuous method although the residual 

This test of a crack on a pitch changing gear 
shows that in a deep crack the build up is tre- 

Although the residual method is not more sensi- 
tive than the continuous method the heavier 



indications can be located than by the 
residual method to the extent that the 
flux density in the part under test is 
greater than the flux density remaining 
in the part after the magnetizing force 
has been removed. For very hard steels 
the magnetic rctentivity may be as much 
as 90 percent or more. For ordinary 
iron or steel it will vary from 50 per- 
cent to 90 percent. 

From this viewpoint the continuous 
method is more sensitive but under other 
conditions as in locating larger defects, 
a much greater accumulation of mag- 
netic material will ding to the crack 
or inclusion when the residual method 
is used, thereby giving a much clearer 
and more positive outline of the defect. 
In such cases the residual method can 
be considered, in effect, as more sensi- 

It is evident from this that in those 
eases where extremely flue indications 
would not cause rejection and where the 
part under test has high retentivity, 
there is a choice of using the residual 
or continuous method. A simple, effec- 
tive way of checking a particular type 
of part, for the results to be expected 
from the residual method is to test a 
number of these parts by the continu- 
ous method and then check against the 
indications obtained by the residual 
method. These checks can be made visu- 



400 Amp. 


400 Amp. 




FIG. 5. This is a series of tests on a threaded tube with a transverse heat treating crack, using a 
coil. In general, the results are the same as for circular magnetiiation. Note the heavy build 


FIG. 6. (Below at left] The transfers taken from a three blade propeller spider shows a slight 
advantage in favor of continuous but so little that residual is entirely satisfactory. Evidently on 

a two blade propeller spider shows the two methods about equal in result. 


ally or by mans of scotch tape trans- 
fere. To increase the amount of resid- 
ual magnetism retained, higher cur- 
rents might be used with the residual 
method than with the continuous method 
of testing if heating is not excessive and 
there is no danger of burning the part 
at the contact points. 

Where the residual method of testing 
is properly used, the following advan- 
tages result. The magnetizing equipment 
becomes less complicated and conse- 
quently less costly. The speed of testing 
is greatly increased as the magnetiz- 
ing can usually be accomplished as fast 
as the parts can be placed into and 
taken out of the Maenalluxing unit. Any 
number of inspectors can be used in 
locating the actual indications, whereas 
with the continuous method the men 
operating the Magnallux unit must nec- 
essarily do the inspecting. In these 
times where the utmost speed in produc- 
tion is essential, an important saving in 
time can be gained where the residual 
method can be used for production test- 
ing of a particular part. 

Aircraft motor parts, in general, are 
made of steels having very high magnetic 
retentivitv. It will be found that with 
material of the retentivity shown by the 
aircraft parts tested, residual actually 
gives a greater build up in practically 
all cases than that obtainable by the 
continuous method of testing. The in- 
crease in build up is obtained because 
in residual testing there is no washing 
away of the indication, while with the 
continuous method there is a maximum 
possible build up which is limited by 
the force of the bath flowing over the 
part even though the “continuous” proc- 
ess is applied for several minutes. 

In taking the transfers shown in the 
accompanying illustrations, the residual 
test was standardized as consisting of 
(1) direct current application of the 
( Turn to page 255) 
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BLAZED THE TRAIL TO TOKYO ! 

W HEN his General’s stars were Lieutenant's bars, 
one of the Army's most famous fliers climbed into 
the canvas-covered cockpit of an old biplane and made 
the first successful "blind'' flight in the history of aviation. 


By that flight he proved that precision aircraft instruments 
are th c signposts of the skies! 

Thirteen years later, these signposts guided him through 
the night to the island that "couldn't be bombed.” And 
when his boys had given the Nips a taste of their own 
medicine, took him sr.fely home again. 

The Kollsinan Sensitive Altimeter made practical that 
first flight by instruments alone . . . 

Just as, years later, along with other Kollsman Instru- 
ments, it helped point the way on the round trip to Tokyo. 
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Reclaim Rubber for Aircraft 

The available supply of reclaim rubber is not large, but its judicious use may prove 
to be the answer to the nation's critical rubber problem. Airplanes are large users of 
rubber and reclaim stocks can be used to advantage in certain applications. 


By STANLEY^ S. KOGUT 


THE PROBLEM OF RUBBER con- 
servation and the obligation to allocate 
and use our rubber stocks wisely is par- 
ticularly important to tlic aircraft in- 
dustry. Airplanes use a great deal of 
rubber. An average of about a ton and 
a half is employed in the fabrication of 
combat airplanes. 

When speaking of the possibilities of 
using reclaim rubber for aircraft con- 
struction, one has to think of the rela- 
tive availability of reclaim with respccl 
to the total stock of crude ami synthetic 
rubber. Further, it is necessary to con- 
sider the characteristics of reclaim from 
a structural point of view, and finally, 
it is necessary to determine the proper 
allocation of that amount of available 
reclaim which is suitable for airplane 
construction. 

How Much Reclaim? 

In the first place, there is probably 
not a great deal of reclaim rubber avail- 
able. (Opinions of so-called experts to 
the contrary notwithstanding.) It is 
nevertheless worth considering because 
the total rubber situation is so acutely 
critical that any relief, no matter how 
small, is important. In the last 20 years 
we have used 8,840,000 tons of crude 
rubber. Generally speaking, it takes 
about five tons of scrap to make three 
tons of reclaim. Since during this 20 
year period we have manufactured some 
2,762,000 tons of reclaim, we have used 
up about 5,000,000 tons of scrap. This 
immediately reduces the potential scrap 
pile to roughly 3,800,000 tons. If we 
could count on turning this into reclaim 
equivalent to 60 percent of its tonnage, 
most of our troubles would be over. 

There are, however, a few other de- 
ductibles. Tire treads are worn off on 
the road and can never be recaptured. 
Since 75 percent of all manufactured 
rubber is tires and 12 percent of it is 
tread, this is really quite an item. We 
export a large number of rubber prod- 
ucts each year whose weight can be con- 
sidered dead loss ns far as scrap is 
concerned. A considerable quantity is 
used for fuel in certain areas of the 
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south and west. R libber burns very 
well and is an economical fuel fur heat- 
ing. Also there arc certain rubber items 

It would seem that the amount of 
rubber actually available for reclaiming 
in this country is around 1,500,000 tons 

exceedingly poor quality, only about 
750,000 tons can be expected at best. 
Thu author realises that this estimate is 
exceedingly small when compared to 
others being ottered but this appears to 
be the very best that may be hoped for. 
The fact is that the specific gravity of 
rubber is raised during its compound- 
ing process, but for our rough figures it 
would seem that this can be ignored. 

The Problem 

Thu curve of availability of scrap 
for reclaim is downward and this lias 
been accelerated lately due to the reluc- 
tance of car owners to part with old 
tires and a similar reluctance on the 
part of nearly all civilian users who 
consider rubber ’‘necessary" ill their 
everyday lives. Naturally, the curve of 
availability of crude rubber is very much 
on the downgrade. The only olTsetting 
factor to the ultimate complete exhaus- 
tion of oiir rubber stockpile is the in- 
creasing production of synthetic rubber, 
bo far this is a weak inpnt, contrasting 
sharply with the drain, but the avail- 
ability curve is up and will continue to 
rise at an accelerated rate. At the rale 
we are going now, the drain on precious 
crude rubber is so great that our total 
stockpile will be depleted long before 
production of synthetic becomes great 


enough to supply our needs. The prob- 
lem, therefore, becomes one of checking 
as much as possible the drain on the 
crude rubber stockpile. The only way to 
do this is to eliminate the use of rubber 
wherever it is possible and to make the 
fullest possible use of reclaimed rubber 
where the use of rubber is necessary and 
where reclaim is applicable. It must be 
1 I though, that the supply of 
reclaim is limited and that its fullest 
possible use should also mean the most 
efficient use of this valuable product 
from a conservation point of view. 

Our very large aircraft program con- 
stitutes one of the most important drains 
on our rapidly diminishing stockpile of 
crude rubber. Consider for a moment 
that an average military phme uses 
about a Ion and a half of rubber, that 
even the life raft on a bomber takes 
29 lb. of rubber and that we expect to 
produce some 60,000 planes Jhis year 
and you’ll get the general idea of the 
tremendous quantities required. Some 
of this drain on the crude stockpile is 
needless, but blueprint material require- 
ments are still written with a pre-Pearl 
Harbor rubber prosperity spirit. Both 
the Army and Navy are anxious to con- 
serve the stockpile and are encouraging 
changes from crude to reclaim or syn- 
thetic where possible. Manufacturers 
should take every opportunity to eo- 

Lack of Specifications 

There arc two very apparent reasons 
for the slowness with which aircraft 
manufacturers have been turning to re- 
(7»r» to page 293) 
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FIG. 4. Several pounds of rubber are used in pedal pads, hand grips and other 
mean a great saving of crude rubber. 
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B ATTLE-PROOF of the excellence of American 
airplane design and construction is the oft- 
demonstrated ability of U. S. aircraft to 
crippling hits and return to their bases 
when badly damaged. They can take it, as 
as dish it out. 

Many of the warplanes now in action on all fronts 
have major subassemblies built by Goodyear Air- 
craft Corporation. Our thirty years’ experience 
in aircraft fabrication has proved of inestimable 
value in meeting the high standards and rigid 
specifications of these airplanes that are 
showing their superiority in the crucible of war. 

Today our production of wing, tail, fuselage and 
cabin sections; flaps, nacelles, floats and other 
alloy-metal parts; and airships, too, is being in- 
creased as fast as new plant facilities and willing 
hands can accomplish it. A large 
majority of Goodyear aircrafters 
have voluntarily pledged them- 
selves to do their part in achieving 
the nation's goal of 60,000 war- 
planes this year. 


We have pledged, too, that in every part we will 
maintain the high quality the aviation industry 
associates with all products bearing the Goodyear 
name — quality that keeps ’em flying in battle! 
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SCIAKY VARIABLE 
PRESSURE CYCLE 


The variation of electrode pressure in the 
Sciaky Welding Process is effected by two 
air cylinders of different cross sectional 
areas (C-l and C-2), mounted on upper arm 
of machine. Dual electro-valves (V-l and 
V-2) control their action. Duration of each 
stage in the cycle is governed by precision 
electric controls. 
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Induction Heating 
For Aircraft Production 

The aircraft industry is finding wider applications of the induction heating process 
which provides automatically controlled heat, localized to exact desired areas. 


By J. WESLEY CABLE 


THE PRINCIPLE of induction heating 
is not new. But the modern method of 
converting ordinary commercial current 
into high frequencies and applying them 
as localized, controlled heat for surface 
hardening, brazing, melting annealing, 
forging and other heat treating is today 
of keen interest to the aircraft industry 
— concerned as it is with increased pro- 
duction. simplification ot manufacture 


and strengthening of equipment subject 
to heavy strain under war conditions. 

Research and engineering have, in the 
last several years, developed Thermonio 
heat induction which, by borrowing an 
established procedure from radio broad- 
casting, has converted electrical energy 
into fully controlled heat energy. Such 
rigid control is exerted in the applica- 
tion of high frequencies that although 
the heat is intense it does not alter the 
metallurgical properties of adjacent 
sections and therefore docs not weaken 


The superiority of this new method of 
heat induction over systems employing 
other forms of frequency conversion is 
as outstanding as are the power vacuum 
tube radio transmitting stations of today 
over the spark gap and motor generator 
stations of 20 years ago. This is obvions 
when it is realized that a motor gen- 
erator can develop only up to 15,000 
cycles per second and resonant spark 
gap has a limit of 250,000 cycles (or 
250 kc.), hut by use of power tubes 
similar to those used in commercial 
broadcasting, frequencies of 500,000 
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REYNOLDS MOLDED PLASTICS 

CAMBRIDGE, OHIO, U. S. A. 

DIVISION: REYNOLDS SPRING COMPANY • JACKSON, MICHIGAN, U. S. A. 


- CLEARER 
REYNOLDS 

REYNOLDS has joined up with the combat forces and is stripped down to 
fighting action. Its new, versatile sheet forming set-up of clear materials for 
aeroplane windows, turret blisters, canopies, etc., is just another'Victory aid by 
America’s oldest and most experienced plastic molder. 

No matter what your plastic problems . . REYNOLDS' engineers are ready 
and eager to serve you. 



New Drill Cuts Production Time 

By F. S. GEPFERT, Vice-President, Black Drill Company 


The ends of camshafts, lor a well known airplane engine, are drilled alter hardening with a 


I'liiiiiy'i's ill shop procoii iiru lulling place 
today in plants all over America in the 
effort to speed the output ol' much 
needed war equipment. Old methods 
and old tools no longer meet the lest of 
speed minded production men. New 
tools usher in hetlcr and faster methods 
for making the things that are demanded 
to safeguard America, 

Originally marketed as a tool room 
item to speed the drilling of hardened 
dies and to cut down losses on improp- 
erly drilled die Mocks, “Hardstoel” drills 
made in sixes & in. and larger have 
rapidly developed into production tools 
ns shop men have become conversant 
with Iheir many possibilities along this 
line. From their original limited use, 
they have taken a larger place among 
industry's looks and today are found in 
shops drilling armor plate, spring steel, 
hard manganese steel tractor treads, and 
hardened chrome steel ball bearings. 

The harder the steel, the simpler the 
drilling. Vet they do not work well in 
soft steels. They start where the high 
speed twist drill leaves only a burnished 
impression on the work and a frustrated 
workman on the job. Hardstoel drills 
do three jobs— drilling, countersinking 
and counterboring — on hard steels and 
hardened steel pieces, and their increased 
use limy well help other manufacturers 
overcome delays which in the past have 
kept product inn down and reject costs 
up. 


IN making crankshafts for one of Amer- 
ica’s most famous airplane engines, one 
operation culled for drilling oil holes 
through the connecting rod hearing sur- 
faces. In the original layout these holes 
were drilled after carburizing lint be- 
fore hardening. Hardening after drill- 
ing, however, caused a ■ion-uniform dis- 
tortion and too high a percentage of 
rejects to conform to the manufacturer's 
idea of “all out" help in the present war 

Investigation proved that the non- 
uniform distortion was caused by break- 
ing of the surface of the cased metal at 
Die spot-drilled points on the shaft. A 
newly developed drill completely 
changed the original shop practice. Now, 
all drilling is done after hardening and 
rejects from the cause are non-existent . 

Another manufacturer of airplane en- 
gines experienced distortion trouble with 
camshafts, of 41140 steel, when drilling 
and reaming was done before hardening. 
Kxtemnl distortion caused hv hardening 
made necessary a costly’, lime consum- 
ing straightening operation. Internal 
distortion caused a bore not as true as 

deliveries cut down. The use of a new 
type of drill made it possible to fully 
harden Ihe piece and completely tiiiish 
it, except for final grinds, before drill- 
ing, thus eliminating many rejects. 


camshafts for in-line aviation engines, 
rille drilled the shaft to within one inch 
of the end before hardening to allow for 
chucking for grinding. After harden- 
ing the extra inch was ground off at a 
considerable expense in time and money. 
Here again a new drilling practice 
changed the procedure and saved time. 
Now shafts are cut to exact length, 
drilled as before, but instead of tedious- 
ly grinding away critical metal, a special 
drill cuts away the last inch to complete 
the bore. 

Another aviation engine plant found 
a way to eliminate a slow and costly 
grinding operation. Push rods were be- 
ing made of carburized steel. The ori- 
ginal procedure was to harden the en- 
tire piece, grind the rounded end which 
had to be kept hard, then put the work 
in a grinder to remove the hardened 
skin from the other end so that a hole 
for the push rod might he drilled in the 
soft steel core. 

It was costing about $7,5011 a year to 
grind away about A in. of carburized 
steel, but the biggest loss was what every 
maiiiilaclurer today has too little of — 
lime. The entire operation was spec. led 
up by the use of these new drills which 
drilled through the hardened steel sur- 
face in five seconds. 

These examples are typical of the 


AUTOMATIC BUCKING BAR 
Increases ol over SO percent in efficiency plus 
making it possible lor several riveters to work 

ported by use ol new automatic bucking bar, 
together with improved Hsture, developed by 
Research Department ol Murray Corp of 
America, Here W. C. Engle demonstrates 
the new bar which automatically bucks and 
aligns rivets besides eliminating noise tradi- 
tionally inherent to riveting operations. 
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Machine Tool Builders . . . 

the men behind our war production achievement 


I t took Germany six years to get ready for this 
war, and Japan even longer. But in less than 
twenty-four months American industry, starting 
from scratch, has caught up with and surpassed 
the war production of the Axis. 

When France fell in June, 1940, we unfortu- 
nately had no gigantic munitions makers, like the 
Krupp or Skoda works, to turn to. We had been 
devoting our attention to making refrigerators 
and vacuum cleaners and motor cars and lawn 
mowers. Ordnance output for our Army was a 
mere million dollars a month. A sad commentary’ 
on our National state of mind and our lack of 
responsible political leadership. 

Yet during June of this year, our industries, 
transformed from peacetime pursuits, produced 
close to a thousand times that amount. A thou- 
sand-fold increase in tyvo years! 

The same spectacular gains hold throughout 
our yy’ar program — for ships, planes, guns, tanks, 
a thousand items. We are well on our way toward 
the 60,000 planes, 20,000 anti-aircraft guns, 45,- 
000 tanks and 8,000,000 tons of shipping that 
the President asked us to produce in 1942, and 
toyvard the much larger production projected for 
the year 1943. 

We are yvell on our yvay thanks to a number 
of factors, one of the most vital being the extra- 
ordinary job done by the machine tool industry. 
For it has equipped America’s metal-svorking 
shops with the tools they need to turn out the 
vast quantities of yvar yveapons. 

The machine tool industry's importance springs 
from the fact that almost every' metal product, 
from mechanical pencils to giant guns, is made 
with machine tools. They transform pieces of steel 
into parts for automobiles, farm implements and 
radios— and for airplanes, guns and tanks. 

The Garand rifle, highly praised by General 
MacArthur at Bataan, has 72 metal parts requir- 


ing 1040 separate cutting operations on machine 
tools. A 40-millimeter gun mount is made up of 
1500 separate parts, built to the tolerance of a 
Syviss yvatch. Each part must be machined, not 
once, but several times. 

No yvonder that when the American defense 
program yvas undertaken tyvo summers ago, the 
American machine tool industry yvas the first to 
be called into service. Ninety-five thousand ma- 
chines were yvanted as quickly as possible from 
250 builders yvho in peacetime had produced 
some 25,000 machines a year. 

But the demand did not stop there. The Army, 
the Navy and the Air Force kept asking for more 
as the yvar production program yvas expanded 
again and again. Nor yvas that all. The entire 
anti-Axis yvorld besieged Washington with urg- 
ent requests — from London to Moscotv, from 
Ottayva to Chungking. 

To a man the machine tool builders responded. 
New factories and additions to old plants yvere 
built, with deliberate disregard of the prospect 
that all these sharply expanded facilities could 
not be used after the yvar. 

To increase output from existing plants prac- 
tically evety company yvent to two long shifts or 
three short ones. The industry’s yvork-yveek yvas 
greatly extended. From the beginning of our 
effort, it has been the longest of any industry. 

Working forces were enlarged from 40,000 to 
110,000, and this latter figure does not include 
tens of thousands of employees with sub-con- 
tracting firms. Though machine tool building 
requires a higher degree of individual skill than 
most products, “learner” courses have been set 
up to train men quickly. Over 15,000 men and 
yvomen nosv are in training. 

The machine tool builders yvere among the 
first to go in for sub-contracting. They have 
farmed out parts, subassemblies and complete 




machines right and left. To meet their needs, 
for example, repair shops of carpet mills are 
making milling machines, a laundry machinery 
company is producing radial drills, and an auto- 
mobile body builder is making planers and 
boring mills. 

Machine tool manufacturers quickly shelved 
peacetime practices to concentrate manufacture 
on the sizes and types of machines critically 
needed for the war program. They adopted mass 
production methods wherever possible, although 
machine tools are essentially a tailor-made prod- 
uct. They sent their sales engineers, as did ma- 
chine tool dealers also, to hundreds of munitions 
makers with invaluable advice as to tooling up 
most efficiently for their particular jobs. 

The swift action taken by the machine tool 
builders shows what private enterprise can do to 
meet a national emergency. They were the first 
to institute a voluntary system of priorities. 

All of this involved an almost explosive ex- 
pansion of the industry. Machine tool builders 
produced an average of only 7,500 machines a 
year from 1931 to 1934. In an ordinary year, 
output totals 25,000 machines. But in 1940, it 
rose to 112,500, and in 1941 to 187,500. 

The 95,000 machine tools wanted for the orig- 
inal defense program were built and delivered 
within eight months. 

Today more than 1,000 machine tools are being 
shipped to war factories every twenty-four hours, 
and for seven days a week. Each month's output 
exceeds that of an entire normal peacetime year 
and is five times that of the depression year of 1932. 
And each succeeding month is shattering all pre- 
vious records. 

It is this amazing performance that led Under 
Secretary of War Robert P. Patterson to declare 
that “machine tools are the foundation on which 
our production structure is built. American 
machine tool men are doing a stupendous job. 
Machine tools are now being turned out at a 
rate of $1,380,000,000 a year. Machine tool 
designers have worked to improve tools so much 
that machine tool effectiveness today is one-third 
to one-half greater than it was in 1930. Our pro- 
duction today is 16 times what it was— in capacity 
to cut metal— at the peak of the World War.” 

The results of this performance by this key 
industry, so satisfying to the Nation, do not spring 
wholly from the numbers of machine tools pro- 
duced. They stem also from their improved qual- 
ity and greater productivity. 


Today's warfare differs radically from that of 
1917-1918. It calls for mechanized weapons so 
complicated in design and built to such a fine 
degree of accuracy that they are beyond com- 
parison with the weapons of a generation ago. 

Machine tools, completely redesigned during 
the depression years, arc meeting these new and 
exacting requirements. In addition, thousands of 
machine tools of special design, without counter- 
part in peacetime work, have been built. 

The record of the war industries most directly 
dependent on the machine tool industry speaks for 
itself. One tank manufacturer alone is producing 
more than thirty big tanks a day. A midwestern 
plant is completing 35 anti-aircraft guns a day, round 
the clock without interruption. A tank engine factory, 
tooled up to make 650 units a month, is actually 
building over 1500 a month. Demolition bombs, des- 
tined for Berlin and Tokyo, are being made by the 
tens of thousands every month. Machine guns are 
being produced at a rate of 50,000 a month. 

These manufacturers, all machine tool users, 
are far in advance of the timetables set for them. 

All this is good news for the American people 
and bad news for the Axis. It is proof that Amer- 
ican industry, with each individual and special- 
ized industry doing its part, is living up to the 
faith put in it by the American people. 

But it is more than that, too. It is a guarantee 
of our confidence in the peacetime future of 
American industry and of the free enterprise sys- 
tem under which this miracle has been wrought. 

Perhaps more than anything else, the founda- 
tion of that confidence must be faith in the far- 
sightedness, the ingenuity, the engineering and 
designing skill, and the managerial know-how of 
the machine tool makers. 

On them we depend for the most essential tools 
of the post-war production economy. Without 
them, our vision of better living standards and 
full employment through more efficient produc- 
tion and distribution can never be more than a 
vision. 

What they have done as the toolmakers for 
war is proof of what they can do as the toolmakers 
of peace. How they have done it as free men is a 
demonstration of what free men will do. 



President, McGraw-Hill Publishing Company. Inc. 


This message is appearing in all McGraw-Hill industrial and business publications, reaching over a million readers. 



Redesign and New Material 
Reduce Machine Work 

Stators which carry the windings of 
the Kollsman "Telcgon," a device which 
transmits tlie motion of one instrument 
or part to the dial of another instru- 
ment (where remote indicators are need- 
ed) have long been molded from plas- 
tic. A phenolic plastic, which has to 
be compression molded, was used be- 
cause such plastics have certain favor- 
able properties and do not change di- 
mension significantly or soften when 


heated. In compression molding, how- 
ever. it proved impossible to hold di- 
mensions within required limits, hence 
the piece, which is spool shaped and has 
several fins, had to be machined all over. 
This, of course, was an expensive and 
time consuming operation and tied up 
machines which could lie used to advan- 
tage in other work. 

Through cooperation with a molder, 

it was decided to try a thermoplastic 
which could lie molded by the injection 
method. As this permits of using a 
mold with close titling joints and one 


RYERSON 



Specialized skill and experience 
built up in 100 years of steel-service 
to American Industry — vast ton- 
nages of steel which move steadily 
through ten great Ryerson plants 
into war production — are at avia- 
tion’s comniand. 

For example, recently eighty seven 
bombers were held up awaiting de- 
livery of 2%" rounds of WD-X4 130. 
A Ryerson Steel - Service man was 
called at his home on a Sunday eve- 
ning. Within a matter of minutes, 
Ryerson stocks in ten cities were 
being checked. All were tempora- 


rily out of the desperately needed 
bars — all but one. 

A shipment of 2%" WD-X4130 
rounds w r as just arriving at one of 
the Ryerson plants. The car was 
immediately opened and the same 
evening the steel was on its way to 
the airplane builder. A production 
bottleneck was broken. 

When steel is needed in a hurry 
— and it often is, under pressure of 
war production — call Ryerson! If 
the required steel is to be had 
anywhere, Ryerson can, and will 
supply it! 


JOSEPH T. RYERSON & SON, INC. 

Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City 



which is closed before the plastic is in- 
jected, very close limits on dimensions 
could be held and the molded piece pro- 
d need almost entirely free of flash, the 
latter being so slight that even the Hash 
line barely shows on the piece. It was 
found necessary to employ a special 
grade of cellulose acetate hating much 
greater dimensional stability than the 
common type. The net result is a 
molding which has not only met require- 
ments but requires almost no machine 
work. In fact, the only machining need- 
ed is to cut off the sprue ( which fills the 
hole through which the plastic is inject- 
ed) and to drill eight holes, very rapid 
and simple operations. In consequence, 
cost is greatly reduced and production 
speeded without any adverse effect on 
the performance of the part. 

North American 
Produces Dzus Fasteners 

To insure adequate deliveries of Dzus 
high-speed fasteners, North American 
Aviation has begun production for its 
own use under license of the patent 

The main unit of the fastener, used 
to secure cowling and other removable 
aircraft parts, is the stud, a simple 
screw machine part with a flat slotted 
head and a hollow shank. In accord- 
ance with standard practice, the studs 
arc produced in Brown & Sharp screw 
machines. 

Each stud has two irregular slots, one 
on each side of the shank. North Amer- 
ican engineers have devised a hand- 
operated fixture for cutting 5,000 slots a 
day. This fixture is mounted on the 
table of a standard milling machine, the 
pump and piping of which supply cut- 
ting lubricant. 

The studs are placed by hand in a 
vertical slide, feeding by gravity to a 
(Turn to page 137) 
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TO Olt HER GAGES 

When an order for fixed size gages fails to include complete gage specifi- 
cations, the missing information must be gotten by further correspondence 
before the order can be put in production. This delays procurement of these 
vital tools and it also puts an extra burden on the time of procurement 
personnel. Both can be prevented by including all the following informa- 
tion on gage orders. 


■ ■ 


LAIN PL U US and RINGS 


SNAP GAGES 


THREAD GAGES 




It is always strongly recommended and good practice to order a setting plug 
for every thread ring gage purchased because there is no other good way of 
accurately checking ring gage wear or of resetting the ring gage to com- 
pensate for that wear. 

The gage maker does not set and seal a thread ring gage unless he also 
furnishes a setting plug. He cannot do this because of the three variables 
involved, pitch diameter, lead, and thread angle. Every one of these is in- 
terrelated and every one may vary within its own tolerance zone. Thus, a 
thread plug and a thread ring made at different times or by different manu- 
facturers may both be well within their tolerance limits in every element 
and still, because of these small cumulative differences, the two might not 
fit together precisely. When both the ring and the setting plug are made 
together, these differences can be adjusted, but not otherwise. 


S MEFFIEiBi 


Clin I’ ORATION 


DAYTON, OHIO, U . S . A . 



Specify Mips and Save 51 % 

null | IDC RECESSED 

rniLLiroHEAD screws 
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{Continued from page 134) 

collet nnd furnishes the rotation neocs- 
sary to carry the stud on the desired 
path for cutting 1 the slots. 

A cylindrical drum integral with the 
work-holding spindle carries a cam slot 
corresponding, on a magnified scale, to 
the slots in the fastener stud. In opera- 



7 he Dies high-speed fastener lor aircraft cowl- 


tion, the studs are placed in the ver- 
tical slide and the lever pushed for- 
ward, closing the collet on a stud and 
rotating it into the cutter along the path 
provided by the master slot. During the 
operation, the cutter is reciprocated 
longitudinally by the hydraulic cylin- 
der to improve the cutting action. Both 
slots are cut at the same time. When 
the lever comes against a stop, the cut 
is completed. The lever is then pulled 
hack, withdrawing the stud from the 
cutter and opening the collet which drops 
the finished product into a box for re- 
moval to burring and hardening proe- 

New Cleaning Method For 
Aluminum and Magnesium 

Because aluminum and magnesium 
are sensitive metals which, unless ex- 

etched or discolored when cleaned with 
harsh alkaline solutions before and after 
heat treatment, the announcement by 
Oakite Products. Inc., 1411 Thames St., 
New York, N. Y., of newly developed 
and improved methods for effectively 
handling these operations on a safe 
basis is of timely interest. Of equal 
importance is the additional fact that 
these simple procedures now being suc- 
cessfully used arc available to speed 
( Turn to page 140) 


CARE for tools! 

Penco Tool Handling 
and Storage Units 

Save Time and Wear 
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Taylor Laminated Plastics Construction is replacing metal for such 
aircraft parts as trim tabs, servo-tabs, wing flaps and radio antennae 
masts on a growing list of bombers and combat planes. 

Notable examples are the outstanding Martin B-26-B Bomber (illus- 
trated) and the Bell Airacobra P-39 Interceptor Pursuit Ship. 

Taylor drew upon its broad experience in the manufacture and 
application of laminated plastics to produce a seamless, one-piece 
construction that could be made in volume, that would resist any 
tendency to wrinkle or ripple under stress, that would be a self- 
supported structure requiring no internal framework, that could be 
delivered to the plane manufacturer in finished form ready for installa- 
tion, that would offer the smooth surface finish desired and possess 
the resilience necessary for quick and complete recovery from deflec- 
tion under severe loads. This material— half the weight of aluminum— 
not only decreases weight and saves this vital metal but its character- 
istics also tend to dampen vibration in the aircraft. 

TAYLOR FIBRE COMPANY 

PACIFIC COAST HEADQUARTERS: 544 Soulh Son Padro Street. Lot Angolei, Californio 
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help provide the necessary smooth-working fighting power our 
pilots, gunners, and bombardiers need for control of the air. 
To this vital work, Emerson-Electric Motors are making an active 
contribution. From the Emerson Electric log of experience (51 
years of it) comes help for Aviation— proved ability to build 
electric aircraft motors for radio transmission equipment, hy- 
draulic units, fuel pumps and tab controls. 

Emerson-Electric Motors are rolling off the production line- 
going to work in the skies. 

For engineering service— for precision-built aircraft motors— 
consult Emerson Electric. 


MEftSOMgfaa'E LECT R I C 


5 H. P. and Smaller ElECTRK mOTORS FOR AIRCRAFT 5 H. P. and Smaller 
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(Continued from pnge 137) 
up production of aircraft and ncoos- 

Removol of oil. dirt and fabricating 
greases front aluniiniun and magnesium 
parts before heat treating is said to be 
readily accomplished simply by immers- 
ing parts for required period in suitable 
tank charged with solution of Oakite 
Aviation Clcuner, an alkaline com- 
pound. at a strength of four ounces 
per gallon of water. Temperature of 
solution is maintained at a point from 
170 deg. to 212 deg. F„ depending 
upon conditions. Time of immersion is 
usually five minutes, but may vary 
somewhat according to amount of soil 
present. Cleaning is completed by giv- 
ing parts a thorough running water 

Heat stains or discoloration appear- 
ing on aluminum sheets and parts as a 
result of heat treating and quenching 
may be completely removed and original 
finish of parts restored, it is reported, 
by immersing work from two to fifteen 
minutes, subject to condition of parts, in 
solution of a newly developed material, 
Oakite Compound No. S4-B, eight 
ounces per gallon of water, tempera- 
ture 180 deg. F. In those cases where 
oil and grease arc present as well as 
the heat treating film, work is pre- 
cleancd by tank method with Oakite 


Aviation Cleaner prior to immersion in 
solution of Oakite Compound No. 84-A. 

According to the manufacturer, the 
material and method employed for re- 
moving heat stains or discoloration are 
also equally suitable with variations 
for use in connection with such other 
operations as (1) degreasing aluminum 
parts before anodizing; (2) prepar- 
ing aluminum alloy structures, assem- 


blies and parts for resistance spot- 
welding; (3) removing anodizing film 
from rejected aluminum parts; and |4) 
stripping anodizing coatings from 
racks, straps, hooks, etc. Concentra- 
tion and temperature of solution and 
time of immersion arc determined by the 
particular types of work to be done 
and condition of the parts to be 
cleaned or stripped. 


LILLY VARNISH COMPANY 

Keeps Pace with the 
Aircraft Industry • • • 

with PLASTIC ENAMELS 

FOR 

AIRCRAFT PLYWOOD 

-A" When the flight test comes you will want a proven 
finish . . . Lilly's Plastic Enamels have been tested 
on all-plywood ships in actual flight and exposed 
to all kinds of weather for over two full seasons. 

A T C'd on the first Plywood Pontoons built in 
America. Available for complete ships or assembly 
parts. Our Engineers are at your service. Write 

LILLY VARNISH COMPANY • • INDIANAPOLIS, IND. 
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For more than fifty years when a national emergency has 
arisen, the Baush Machine Tool Company has tried to be 
— helpful. We furnished equipment used in winning the 
Spanish-American War, World War I and are helping in 
World War II. 

With a feeling of profound obligation we of the Baush 
Machine Tool Company accept the Army and Navy Star 
not so much for what we have done but as a symbol and 
pledge for what we will try to do from this day on. 

June 20th, 1942. 

BAUSH MACHINE TOOL COMPANY 
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Speed Production of Precision Castings 

Speed is all important these days . . . but 










gear retracts into the nacelles at the hinged 


All the electric and hydraulic lines leading 


wing at "6." The fuselage bulkhead "f" is 
channel "F". The 167-W is known abroad os 
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Vickers Hydromotive Ei|ui[)inent is used 
on many of the most modem airplanes. 
North American Aviation’s B-25 Medium 


Vickers 

HYUllOMOTIVE 


Bomber illustrated here is representative. 

Vickers Hydromotive Controls are high 
pressure oil hydraulic controls that are 
so widely used because they do the 
job dependably, smoothly and accurately 
... no matter how severe the service. 


CONTROLS 

☆ 

Engineer s and Builders of 
Oil Hydraulic Equipment 
Since 1921 


Incorporated 


1462 OAK MAN BLVD., DETROIT, MICHIGAN 
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AEROQUIP SELF-SEALING COUPLINGS 
ALLOW DISCONNECTION OF 
LIQUID CARRYING LINES 
WITHOUT LOSS OF FLUID OR 
TRAPPING OF AIR 
UPON RECONNECTION 
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You will see it soon — air transport on a tonnage basis. The 
world will use it ... as we now use the airmail. And the big- 
ger ships that are on the way will rely on power by Wright. 

WRIGHT^ ) 



HOW BOOTS NUTS SPEED ASSEMBLY ON THE LINE AT WILLOW RUN 


Speed and more speed, without sacrifice to 
quality — that's the battle cry on the produc- 
tion front today. And that is one reason why 
Consolidated’s great B-24E, now in quan- 
tity production at the Ford Company’s new 
Willow Run Plant, is assembled with Boots 
Self-Locking Nuts. 

These ingenious fasteners not only cut 
assembly time; they are, in addition, lighter, 
safer, more permanent than old-fashioned nuts. 


Because they are lighter, they allow for as 
much as 60 pounds greater fuel or ammuni- 
tion capacity on the B-24E. 

Because they are safer, there is no danger 
of loosening by vibration. 

Because they are more permanent, they 
literally "out-last the plane.” 

Boots one-piece, all-metal, self-locking 
nuts pass the rigitl test of the Army, Navy, 
and Civil Aeronautics Authority. 


BOOTS 



BOOTS AIRCRAFT NUT CORPORATION 


GENERAL OFFICES, NEW CANAAN, CONNECTICUT 
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Design — Materials 
Stainless Steel 


Aircraft Stainless Steels 

BRIEFS OF GOVERNMENT SPECIFICATIONS 
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Dependable Hose Clamps 
for every aircraft need 


Designed, built and tested for aircraft use, 
WittekTypeFBandFBA Stainless Steel Hose 
Clamps are used by leading aircraft manufac- 
turers, engine builders and commercial airlines 
as the standard Hose Clamp of the industry. 
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Stainless Steels in Aircraft 


Design — Materials 
Stainless Steel 


PARTS AND CORRESPONDING SPECIFICATIONS 


USS 18-8 ANNEALED 

PHYSICAL DATA (MINIMUM) 

Yield Strength 35,000 psi 

Tensile Strength 75,000 psi 

Elongation in 2" 40% 

FINISH 

Hot Bulled, Annealed, Pickled 

APPLICATIONS 

Fire Walls, Bulkheads 

Cowling 

Air Intake Manifolds 

Kodisiors 

Fuel Tanks 

Oil Tacks 

Water Tanks 

Bond) Shaekles 

Gun Blast Cowls 

Ammunition Boars 

Peed anil Kjistion Chillis 

Window Guides 

Struts 

Spark Plugs 

Pipi* mid Tube Kitting,, Male 

Nose and Tail Caps 

Fuselage Flooring, Flutes, Frame, 
Corrugations, Angles, Channels.... 
Fuselage Skeleton, Longerons. Side 
Trusses, Gusset Plates, and Chan- 


Rudder Frame, Beams, Plates, Ver- 
ticals and Gussets 

Stabilizer, Horizontal Frame, 
Beams, Nose Ribs, Rib Plates, 
Angle, Gussets, Adapters, Skin.. 


USS 18-8 HALF HARD 

PHYSICAL DATA (MINIMUM) 


Yield Strength 110,000 psi 

Tensile Strength 150,000 psi 

Lliinuauon in 2 : 

0.015" and under 15% 

0.016" to 0.030" inc 18% 

0.031" and over 18% 


FINISH 

Annealed, Pickled and Cold Rolled. 

APPLICATIONS 

Fire Walls and Angles 

Cowling 

Columns 

Spars 

Air Intake Manifold, 

Radiators 

Fuel Tanks 

Oil Tanks. ... . 

Shear Weiis. 

Fuselage Covering. 

Wing Cover and Wing Connection . 

Wing Radiator 

Water Tanks 

Tail Surfaces 

Bomb Racks . . 

Bomb Shackles 

Bomb Chutes 

Feed and Ejection Chute, 

Gun Blast Cowl 

Window Onidea 

Stabilizer, Ilonzonlnl Frame Ribs. 

USS 18-8 FULL HARD 

PHYSICAL DATA (MINIMUM) 


Yield Strength 140.000 psi 

Tensile Strength 1S5.000 psi 

Elongation in 2": 

0.015" and under 8% 

0.016" to 0.030" Inc 9% 

0.031" and over 9% 


FINISH 

Annealed, Pickled and Cold Hulled. 

APPLICATIONS 

Columns 

Wing Spar (complete all parts) .... 

Shear Webs 

Fuselage Cover and Structural 

Parts, Corrugation . 

Struts 


Aileron Struts anil Co'ering 

Bomb Racks 

Bomb Shackles 

Tail Surfaces 

Seaplane Floats 

Flying Boat Hulls 

Builder Flap Surface Co'ehug . . . . 

Lattice Members. . 

Lattice Members Longerons 

Lauding Gear. 

Mi‘re!lar.coas Fittings 

Fire Wall Stringer, 

Fire Wall Stiffeners 

Rudder Frame Ribs 

USS 18-8 CB (ANNEALED) 

PHYSICAL DATA (MINIMUM) 
Tensile Strength . . . 100.000 psi Max 
Elongation in 2" 40% 

FINISH 

Hot Rolled, Annealed, Pickled and 

Passivated 

APPLICATIONS 

Exhaust Manifolds 

Cabin Heaters 

Flash Boilers 

Cailiuretor Air IntcnslHer Tubes.. 
Fire Walls 

USS 18-8 Tl (ANNEALED) 

PHYSICAL DATA (MINIMUM) 
Tensile Strength. .100,000 psi Max. 
Elongation in 2"..... 40% 

FINISH 

Hot Rolled, Annealed and Pickled..: 
APPLICATIONS 

Exhaust Manifolds 

Cabin Heaters 

Flash Boilers 

Carburetor Air Intensilier Tube's... 
Fire Walls 




Installing a plexiglas nose 
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To keep you posted 
on New Developments 


Aviation 


presents ...a NEW FREE SERVICE 


For busy aviation executives. Aviation inaugurates in this issue a new 
easier way to keep up to date on the latest developments in the industry. 

Each month, through the cooperation of aeronautic and allied manu- 
facturers, Aviation's editors gather information on significant current 
developments. In concise, quickly-readable summaries this information 
is presented in these pages. 

Now this service is being broadened and made still more convenient 
for you to use in your day-to-day work. 

On the following pages are presented for the aviation industry . . . 


\ Information Tips — Concise, quickly readable summaries of new, 
timely, helpful literature offered by manufacturers — booklets, 
data, catalogs, methods presentations, service pamphlets. 


e 


New Products and Equipment — Terse, informative reports of 
new developments in aircraft equipment, materials, parts, in- 


struments and accessories, plus aircraft production, machinery, 
tools and plant equipment. 


To make it easier for you to get literature digested in Information Tips- 

— or to get more information on New Products — a convenient Request 
Form is provided. 

Thus when you read of a booklet you'd like to add to your reference 
files — or when a new product whets your interest for additional informa- 
tion — you can get it quickly and easily. Merely fill in the Request Form 

— attach it to your letterhead — and mail to Aviation's Reader Service 
Department. 

Without cost or obligation you'll receive this information promptly. 
This is your service. Use it freely. Build a file of these helpful new 
ideas to speed your work — to aid in solving some of "those tough prob- 
lems. Take full advantage of this practical way to keep abreast of the 
latest developments in this fast-moving industry. 





Keep UP-TO-THE 
developments with 





This AVIATION Reader's Service is being made available through 
the cooperation of manufacturers to help executives save that 
invaluable item— time. It is your service to use— a service which 
can mean a profit in both time and convenience. 
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MINUTE on NEW 
this new free service 


For the informative literature reported on these pages— or for more 
information on the new products described— simply fill in the Re- 
quest Form below,* clip it to your letterhead and mail. There is no 
cost, no obligation. 


MODERN MACHINE TOOLS 
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BUT IT MEANS 
FASTER, SAFER 
WIRING... 


The removable large terminal shown 
here on the Type K Straight Cord 
Connectoris a patented Cannon feature 
which applies to bothTypes K and AN. 

It permits the removal of large ter- 
minals so that wires may be soldered 
either by the torch or solder-pot 
method. Since the greater heat re- 
quired to solder the heavier connec- 
tions might melt adjacent ones or burn 
the insulation, the removable terminal 
provides a distinct advantage npt 
only in convenience but in time- 
saving and safety. 

This is a typical example of the 
care which Cannon Engineers give 
to the small details — details that 
make a tremendous difference in the 
finished product. 


CANNON ELECTRIC 





DEVELOPMENT COMPANY 

LOS ANGELES, CALIFORNIA 
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Wt repeat the p.edge to keep ROMEC pump DEPEND AB1LIT 
“out in front.” THE RO mec pump company 
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heat treating furnaces, to secure this 
important service. To offset this dis- 
advantage. Cooley Electric Mfg. Corp., 
Indianapolis. Ind., builder of labora- 
tory and heat treating furnaces, has 
developed two sines of a small electric 
muffle furnace. Sines are as follows: 
Type MH-3 has a chamber capacity of 
8 in. wide, 6 in. high, 14 in. deep, and 
measures 18x22x23 in. outside; maxi- 
mum power consumption, 3,400 watts. 
Type MH-4 has a chamber capacity 10 
in. wide bv 6 in. high bv 18 in. deep 
and measures 18x22x27 in.; maximum 
power consumption 4.800 watts. Op- 
erating temperatures- — -1,750 deg. F. for 
continuous operation and 1,850 deg. F. 
for intermittent operation. Type MH-3 
operates on both 110 and 220 v. circuits, 
while Type MH-4 is available for 230 v. 
circuits only. — Aviation, August, 1942. 

24 

Trumbull Busbar Systems 

The Trumbull Electric Mfg. Go., 

Plainville, Conn., makes three distinct 
enclosed busbar systems which may be 
used either separately or in combina- 
tion to provide for electric, power dis- 
tribution all the way from the main 
transformers to point of machine load. 
The Low Voltage Drop Enclosed Bus- 
bar System is designed for use as main 
feeder from transformers to switch- 
boards, for main risers in buildings and 
for feeding Flex-A-Power runs. L.V.D. 
design is said to reduce power losses, 
assure full voltage at point of load. 
The Flex-A-Powcr System, designed for 
use as secondary feeders to point of 
machine load, permits plugging in ma- 


chines at any desired point by means of 
Flex-A Plugs which are self contained 
protective devices and disconnects. Ma- 
chines may be added or relocated and 
the connections made to Flex-A-Power 
in a matter of minutes. The Trolley- 
Closure System provides safe and con- 
venient power supply to portable elec- 
trical equipment, cranes, hoists, etc. All 
three systems are furnished in complete 
unit lengths with accessories, per- 
mitting, fast, economical installation. 
Equipment contains no rubber and-re- 
quircs less copper, steel and other vital 
materials than conventional wiring sys- 
tems for a given power load.- — A viation, 
August, 1942. 


Electric Muffle Furnace 

The line of electric furnaces manu- 
factured by H. 0. Swoboda, Inc., 13th 
St., New Brighton, Pa., has recently 
been augmented by a new full muffle 
electric box type furnace with all re- 
fractory hearth. Designed primarily for 
fritting and glazing ceramics at tem- 
peratures up to 2,000 deg. the new 
BWM furnace is also highly efficient 
for heat treating high speed tool steels, 
hardening, tempering, and many other 
tool room and laboratory beating ap- 
plications. Principle advantages include 
low initial and operating costs, long 
operating life at maximum tempera- 
ture and quick heating . . . maximum 
temperature is obtained in less than one 
hour. A highly desirable construction 
feature is the new type center pivoted 
door which eliminates the mechanism 
and consequently much of the cost of 
the standard sliding door plus the ad- 
vantage of always swinging away from 
the workman thus preventing exposure 
to the heat of the inner door surface. 
Other construction features include a 
full box type muffle and all-refractorv 
hearth, completely surrounded by heat- 
ing elements which eliminate tempera- 
ture variations in the hearth chamber. 
Chamber dimensions i 


high, i . 

Aviation, August, 1942. 
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SHOP EQUIPMENT & ACCESSORIES 



'United Stated. Slect'ucal < 1oall 



HARD-TO-REACH SPOTS 
>55 ARE NOW EASY-TO-REACH 



Universal motor, 75 0 to 
5,000 r.p.m.; ball-bear- 
ings in easily removed 
retainers; right or left- 
h a n d switch; fully 
streamlined from tip to 
tip; dose-coupled; air- 
c o o I e d; easily in- 
spected, adjusted or 
part-replaced. 


These little chaps go 
places . . . any place 
without requiring 
operators to put on 
a contortion act. But 
. . . they're powerful, 
practical, economi- 
cal . . . for produc- 
tion or maintenance. 


LET'S GIVE YOU THE 
LOW - DOWN ON 
THIS GREAT LITTLE 
AVIATION DRILL. 
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Speed Up Assembly 
with REX-FLEX 


STAINLESS STEEL FLEXIBLE TUBING 


Can Be Readily "Snaked” Into Place 
<ed Installations Such As Elbows 
arp Bends, Eliminating Joints. 


relit manuiacturers simplify 
y installation problems ii 

IN*. a-**' ' 


, No Quench- 


olutely Tight, 


CHICAGO METAL HOSE 




slant operation without interruption or 
loss of capacity by reason of ice or 
frost forming 1 on cooler coils or because 
of corrosion of the equipment from con- 
tact with brine or calcium. It consists 
of coolers operated in stages, the first 
stage reducing to temperature just 
above the freezing point of water and 
removing humidity; the second stage 
using the Niagara N'o-Frost Method to 
remove the balance of the moisture, and 
the third stage producing and holding 
the required filial temperature. Moisture 
is removed from the air below 32 deg. 
without causing formation of ice on 
coolers by the Niagara No-Frost 
Method which employs a special non- 
freezing liquid continuously re-concen- 
trated in a Niagara concentrator de- 
signed especially for this duty. — 
Aviatiox, August, 1!)42. 
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Blue Print Letterer 

Designed to speed production of blue 
prints is the new Engineering Model of 
the Vari-T.vper Composing Machine, of- 
fered by the Ralph C. Coxhead Corp., 
333 Sixth Ave., New York. Mechanical 
lettering of blueprints which formerly 
took a draftsman four to five days eon 
be done by a typist in half a day. the 
company reports. The new model is a 
specialized machine carriage employing 
a "super-carriage” with chrome bars, ex- 
tending at each end of the actual typing 
element to permit handling of sheets up 
to 20 ft. in length. The carriage is 
movable, so the operator can work on 


any section of the sheet and a feed 
roll lever permits extension of the trac- 
ing roll hevond the ends of the normal 
carriage of the machine. Interchange- 
able cylindrical type fonts make pos- 
sible the use of a variety of styles and 
sizes of alphabets and spacing arrange- 
ment is variable to accommodate alpha- 
bets with different width letters. — Avia- 
tiox, August, 1942. 

38 

Revolute Copier 

A new continuous type copier has 
just been designed by the Paragon 
Revolute Corp., 77 South Ave., Roches- 
ter, N. Y. for making contact prints on 
subdued-light type photographic mate- 
rials. This machine is known as the 
Revolute 8F Continuous Copier. It 
will make reproductions rapidly from 
any type of original up to 44 in. in 
width by any length. Reproduced trac- 
ings may be made from blueprints, 
black and white or colored originals, 
and will copy originals which are on 
either transparent or opaque materials 
and which are printed on cither one or 

Tlic Revolute 8F Copier uses the 
principle of revolving contact in order 
to prevent slippage and blurred prints. 
An 8-in. dia. Pyrex glass cylinder is 
provided and the original and sensi- 
tized material revolves with this cylin- 
der. On the inside of this cylinder are 
located three fluorescent lamps; usu- 
ally two white and one gold. The 
white lamps are used for making repro- 
ductions from black and white orig- 
inals. The gold lamp is used for mak- 
ing reproductions from blueprints. 
Transparencies printed on one side only 
are reproduced by transmitting light 



through them onto the sensitized mate- 
rial. Opaque originals which are print- 
ed on two sides are copied by reflecting 
or “bouncing” light back onto the 
sensitized material. 

These new photographic materials do 



not have to be handled in special dark 

lenses are required. Negatives on this 
new material are superior to those for- 
merly made on so-called Vandyke 
papers because of the opaqueness of 
the background. Therefore, expensive 
"spotting” operations are minimized, 
better reproductions may be made from 
dirty originals or from originals which 
contain pencil lines or other fine lines 
which are ordinarily burned out. — 
Aviatiox, August, 1942. 
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Flying 


Above the clouds, 
through the screaming sounds of a 
night attack, comes the staccato bark 
of guns. A cannon's cough pierces 
the rhythmic whine of screaming 
motors. There's a flash of flame. 
Then, Johnny Comes Flying Home. 
Those few seconds flash back seven 
years to the start of the fighter 
plane that has since captured the 
imagination of men, everywhere. It’s 
the story of blood, sweat, toil and 
tears through the years when Axis 
danger seemed a fairy story. 
Johnny is flying a heavily armed 
Army Airacobra. It’s generally con- 
sidered the most deadly fighter 
plane on wings. With speed, fire 


ability o 


power and maneuver- of the mass production of plar 


. his side — with 

and guns out front — a cannon 
ing through the nose — the odds ar 
with Johnny. Much of Aviation' 
finest skill has been busy for year 
giving Johnny those odds. 

And it's never too early to say tha 
we are looking forward to the da; 
when Johnny will 
really come flying 
home, to find his 

world of peace- 


fir- 


and travel in 

But Johnny must have those future 
planes of peace . . . and when the 
time comes, we at Bell Aircraft will 
be doing our part not to let Johnny 
down. © Bell Aircraft Corporation, 
Buffalo, New York. 


BELL 




GET INTO PRODUCTION QUICKER WITH 

WHISTLER ADJUSTABLE DIES 



Adaptable to any type press for fast 
set-ups and quick change-overs on 
PERFORATING, NOTCHING and 
PIERCING operations. 


ABSOLUTE PRECISION 

Once locked into position, die and punch hold- 
ers "stay put!’ Compact design offers minimum 
perforating centers of % inch — more perfora- 
tions in less operations. Full range of sizes for 
all types of work. 


COMPLETE INTERCHANGEABILITY 

Machined to tolerances of .0002” all parts are interchange- 
able. Can be quickly rearranged for different set-ups. . .often 
without taking out of the press. 


Side view showing 
construction detail 
of a U-50, 0" to '/i“ 
Whistler Adjustable 
Perforating Punch 
and Die Assembly. 


Whistler dies, tools and special machinery have been 
answering production problems — for over 25 years, thru 
two wars — in the nation's most important factories. 


S. B. WHISTLER & SONS, Inc. 

TQO_T« Mil ITAPY ROM) RIJEFALO. NEW YORK 
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Plywood "Cage" Nut 
Designed by Boots Aircraft Nut 
Corp., New Canaan, Conn., to speed 
production of plywood aircraft and sub- 
assemblies, the Boots Self-Locking 
“Cage” Nut provides permanent fasten- 
ings for both plywoods and plastics. In- 



necessary. The nut has a basket mount 
which is “collapsed’’ by application of 
the clinching tool. The basket mount 
then clinches the plywood in a spider- 
like grip so firmly that it easily with- 
stands, without tearing, the torque ap- 
plied when a bolt is inserted by pro- 
duction methods. The clinching tool 
which sets the mount into the plywood is 
adjustable to varying thickness by the 
rise of stop arrangements. Thus, a single 
nut may be used with plywood or 
plastics from J in. to | in. thick. — 
Aviation, August, 1942. 

40 

CPTP Two-way Radio 

A three-purpose aircraft receiver that 
combines the standard range band of 
195 to 410 kc., a “spot” frequency of 
3105 kc., and a two-way interphone, is 
announced by Electronic Specialty Co., 
3456 Glendale Ave., Los Angeles, Calif., 
manufacturers of Ranger aircraft radio 
equipment. Built for use in CPTP and 
Civil Air Patrol ships, Model 108 
Ranger is light in weight and dry bat- 
tery operated. 

The spot frequency picks up plane- 
to-plane communications from other 
planes on patrol and provides a means 
of receiving the requests of other pilots 
for information from airport control 
towers, eliminating duplication of in- 
formation requests. 

Two sets of headphones, both of 
which hear all incoming signals, and 
two sets of microphones, provide a 
pilot-to-observer interphone that auto- 
matically cuts out radio signals when 
the conventional button on the micro- 
phone is pressed. 

The entire receiver measures only 
5%x4t/4x8 in., and weighs 6 lb., 3 oz. 
Its circuit is a superheterodyne, using 


four tubes, and incorporating an igni- 
tion noise filter. 

A matching unit transmitter. Model 
203, is the same size, has five tubes, 
and is crystal controlled on the 3,105 
kc. frequency. Both the receiver and 
transmitter dry battery power supply is 
located in the cabinet and is easily re- 
placed by removing four bolts and slip- 
ping the chassis from the cabinet. — 
Aviation, Avgust, 1942. 

41 

Auxiliary Pump 

Designed so that it may be com- 
pletely dissembled and reassembled 
with a screw driver and pair of pliers, 
and incorporating plastic elements which 
release vital metal for other war needs, 
a new auxiliary hand pump has just 
been introduced by Bendix Aviation, 
Ltd., North Hollywood, Calif. The 
new design, which meets AN standards, 
is 16 percent lighter, and contains 1/5 
less parts than previous models. Ef- 
ficiency has been materially increased. 



tegral suction check valve mounted at 
right angles to the main bore. A 
chrome-plated steel piston rod fitted 
with plastic bearings and synthetic 



seals reciprocates within the al in 
alloy housing. 

There are no threaded members in 
the entire assembly and the use of 
plastic bearings greatly reduces wear 
and scratching. Packing life is in- 
creased by approximately 50 percent. 
The new pnmp has completed a life 
test of 110,000 cycles and is now being 
specified for Ail 1 Corps equipment. — 
Aviation, August, 1942. 

42 

Post's Penciltex 

Tuned to wartime necessity, Pencil- 
tex, a pencil trading cloth, developed 
by the Frederick Post Co., Hamlin & 
Avondale Aves., Chicago, 111., enables 
draftsmen to turn out far more work 
in a given time than ever before, com- 
pany says. Every pencil mark or line 
on Post’s No. 124 Penciltex is dense and 
sharp because the processed, velvety 
surface of this tracing cloth takes pencil 
perfectly. It is tough, durable and will 
not discolor with age. Its glossy, stay- 
clean back is an added feature and its 
extra transparence adds speed to print 
production. Because of the high degree 
of transparency and the texture that 
results in ink-like density from hard 
pencil, you will get “jet-black-on-pure- 
white” positive prints as well ns nice, 
sharp, major-contrast blueprints from 
pencil tracings on Penciltex. Post’s 
No. 124 is an anti-smudge tracing 
cloth. It permits the nsc of a 5H 
or harder pencil and produces the 
same dark dense line as a 2H or 3H 
011 ordinary tracing cloth. Detail made 
with a hard pencil will not smudge or 
rub off. Penciltex erases cleanly and 

quickly with an art gum or soft eraser 
and erasures will not show on the blue 
print Available in 20 yd. rolls in 
widths of 30, 36 or 42 in. or in sheet 
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sizes to fit your needs. — Aviation, -lu- 
gust, 1942. 
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Tack Rag 

Here is a tack rag, especially prepared 
for professional finishers of the most 
particular type, made of a good quality 
cheese cloth, and chemically treated 
to remove the last trace of dust and 
foreign particles from surfaces to be 



finished, as the final operation before 
applying finishing materials. Made by 
Robinson Specialty Mfg. Co., Ltd., 
85 E. Glenarm St., Pasadena, Calif., the 
O-U-Tack Rag is flexible as to tackiness 
to suit the individual user. If too 
tacky, it may be reduced by hanging 
in the open air; or increased by apply- 
ing a small amount of heat. — Aviation, 
August, 1942. 

44 

New Fuel Tank Sealer 

Presstite Engineering Co., St. Louis, 
Mo., has announced the development 
of a new, brush-on type, Fuel Tank 
Sealer, especially formulated to resist 
the ordinarily destructive effects of aro- 
matic fuels. The sealer is designed to 
seal integral tanks in airplanes and for 
inside seams and joints in bolted steel 
tanks in airplanes and fuel storage pur- 
poses. The product is applied with a 
brush, or it can be flowed on with a 
regular type of hand operated caulk- 
ing gun. It will not become soft or 
slump at temperatures up to 200 deg. 
F. yet will remain flexible and plastic 
at minus 90 deg. F. Tests have shown 
that when brushed on the inside of 
metal containers with .125 in. holes in 
bottom and sides, the compound will 
seal the holes and remain tight and 
leakproof when the container is filled 
with aromatic fuel. Under such condi- 
tions the sealer shows no effects from 
the aromatic fuel, no softening and no 
leaks through the holes so treated. — 
Aviation, August, 1942. 



True . . . our present activities are 
mostly high priority War-Time Work 
...yet, we have recently greatly en- 
larged our Manufacturing facilities 
...and perhaps we could take care 
of your needs. Why not submit your 
problems to us NOW... and we will 
do our best to give you an answer. 
Please address Dept. No. 5. 


HALLCROSS MFG. CO. 

COLLINGDALE, PENNA. 
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MOLYBDENUM ENLISTS FOR THE DURATION 


The enormous increase in requirements of molybdenum has necessitated the War 
Production Board Order M-110, placing molybdenum consumption under allocation 
control... Our metallurgical research staff is fully engaged in war work. At our mine, 
mill and converting plant, every effort is being made towards maximum production. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE-BRIQUETTED OR CANNED • FE RROMOL Y B D EN U M • "CALCIUM MOLYBDATE" 
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Spark Plug Test Unit 

New, completely self-contained spark 
plug test units which produce their own 
electrical current supply and eon be 
used anywhere in the field have been 
introduced by Pacific Airmotive Divi- 
sion, of Burbank. Calif. As a result, 
the units permit service and mainte- 
nance crews to operate free of their 
bases in chocking ignition troubles. In 
addition to airplane engine work the 
units fill an important need in tank 
maintenance and for gasoline powered 
torpedo boats and aircraft tenders. 

The Pacific Airmolive units are 



equipped with a pressure type spark 
plug tester. A quick-acting hand pump 
supplies the necessary pressure. In 
addition to complete field testing equip- 
ment the units can also be supplied 
with a gap resetting tool. This permits 
spark plugs, which are found to he 
satisfactory electrically, to be set to 
proper gap clearance and returned 
to the engine for further service. Units 
are completely wired, ready for use and 
are mounted in strong boxes equipped 
with carrying handles. — Aviation', 
August , 1942. 

46 

Part Marker 

The motor-driven No. 49 marking 
machine manufactured by the Acro- 
mark Corporation, 9-13 Morrell St., 
Elisabeth, N. J., is designed for ink 
marking of tubular parts, collars, rings, 
flanges, couplings, ferrules and other 
small parts. Parts are placed on a 



protruding mandrel by hand and the 
rotating die imprints the murk, when 
the part is automatically ejected. Mark- 
ing speed can he adjusted to feeding 
speed and with small parts, such as 
those shown in the illustration, a speed 
of 30 pieces per minute has been ob- 
tained. Powered by a standard 110-220 
a.c. motor, the machine can be installed 
on a bench and. since there is said to lie 
no appreciable noise or vibration, it can 
be used in olbce or laboratorv without 
bolting down. — Aviation, August, 1942. 

47 

New Relay 

A new four pole relay, designated 
CR2791-G100K, has been added to the 
line of General Electric Co.. (Schenec- 
tady, N. Y.) control devices for aircraft 
applications. Features of the new relay 
are light weight, permanence of con- 
tact position and assurance of opera- 
tion under severe vibration conditions, 
and operation at high altitudes at rated 
current. The relay has a maximum con- 
tinuous current rating of 10 amp. at 
12 or 24 v., d.c., and a maximum make 
or break current rating of 50 amp. at 
12 or 24 v„ d.e. The normally open 
contacts have a tip travel of 3/64 in. 



Coil wattage is 1.80. The relay weighs 
.281 lb. Dimensions are : length. 24 in. ; 
width, 1 5/32 in.; and height, 1 25/32 
in. — Aviation, August, 1942. 

48 

Portable Fluorescent Light 

A new, fluorescent, portable light that 
is safe to use in places where com- 
bustible gases may accumulate and small 
enough to be readily used in places 
inaccessible to more cumbersome lights, 
is announced by the Day-Ray Products 
Co., 912 Fair Oaks Ave.. South Pasa- 
dena, Calif. It was developed for the 
Lockheed Aircraft Corp., for both in- 
door and outdoor assembly work in con- 
fined places on the P-38 Lightning fight- 
ers. Encased in a tube of transpareht 



“Lucite” methyl methacrylate resin, the 
cool-burning fluorescent tube gives off 
spherical light, thus eliminating shadows 
in a limited working area. — A viation, 
August, 1942. 

— 4 ? 

Variable Speed Transmission 

Reeves Pulley Co., Columbus, Ind., 
now offers a Special Design of its en- 
closed design Variable Speed Trans- 
mission. with built-in chain reducer, 
and with the output shaft in exact 
alignment with the input shaft. Output 
speeds may be increased or decreased 
as compared to the variable speed shaft 
of the transmission. Variable, within ' 
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Gardner - Denver Class “HA” Two-Stage 
Horizontal Air Compressor 


Gardner-Denver Class “RX” Single-Stage 
Horizontal Air Compressor 
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Our hats are off to Lockheed's 
new, tough-sinewed interceptor 
Lightning, also to their sturdy 
commerce convoy ship, Hudson 
— both rolling off the lines in 
record time. 

DoAlls installed in various de- 
partments of the modern Lock- 
heed plants are doing more 
than their bit. Illustration shows 
operator cutting a metal jig — 
one of many special die-cutting 
and regular production jobs for 
which the DoAII is famous. 



Airplane 

Ambulances 


SAVES TOMS OF METAL » » 

Right now, every ounce of metal and alloy is vital, especially 
such high priced ones going into plane production like 
magnesium, synthane, aluminum, copper, stainless steels, etc. 
Unlike some other machine tools which reduce waste metals 
to nibbled chips and heaps of filings, the wonder machine 
DoAll cuts as evenly and smoothly as a keen-edge razor, 
leaving only a fine kerf dust and unused portions in large 
pieces from which smaller parts can be made. 

Five models to choose from. Throat capacities 16" to 60". 
Low priced from $1000 to $5000, complete with motors. 
Let a factory trained man call at your plant to show you how to save 
time, metal and money. It's easy with the DoAII. 

NEW BOOK— "DoAII on Production" shows 
DoAII at work in leading plants everywheri 


sting story told in pictures. Send for 


CONTINENTAL MACHINES, INC. 

*4305 


SOUTH WASHINGTON AVE. 

of Band Sows and Band "fila: 


MINNEAPOLIS, MINNESOTA 
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Plomb Bob 

Saul to be particularly adaptable to 
armament and jig installations, as well 
as other operations where precision 
aligning is necessary, is the new Pre- 
cision Plomb Bob, announced by Aero 
Tool Co., 231 W. Olive Ave., Burbank, 
Calif. A special feature is a novel use 
of phonograph needles, assuring a true 
ami constantly sharp point at practi- 
cally no replacement cost. The needle 
is held by a watchmaker's pin chuck 
at the indicating end. The hole for the 
suspension wire is held to exact size 
and is absolutely centered with the in- 



dicating point. The upper part of the 
bob is threaded into the lower. Three 
bearing surfaces between these parts 
hold them absolutely concentric. Thus 
by rotating one part upon the other it 
is possible to raise or lower the indicat- 
ing point over 4 in. without losing 
concentricity. This adjustment feature 
is said to be particularly important in 
the aligning of gnnsights and other 
armament installations. — Aviation, .lu- 
j/nst, 1942. 
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Acrosnap Midget Switch 

Aero Electric Co.. 3163 Fulton Rd., 
Cleveland, Ohio, has just placed the 
new Midget Switch on the market. It 
is said to retain all the features of the 
standard Acrosnap switch, including tire 
principle of the rolling spring, which 
snaps the blade from one position to 
another. The rolling spring construc- 
tion calls for very few parts and very 
low operating strain, thus extending 
service life of the switch. In the open 
model shown here, the actuating pin 


protrudes from the bottom of the 
switch. In the enclosed model, the 
actuating pin is mounted either in the 
cover or the bottom. Its small size 
adapts the switch to many installations 
in which the standard model cannot be 
used as it is applicable to tank, air- 
craft, gun turret and photographic use. 
The specifications arc as follows : Size — 



.1 1x21/32x7/16 in.; weight— 7i g.; gap 
— .040 in.; actuating movement — .009 
ill.; actuating pressure — 2J oz. or less; 
ratings— 250 v. 5 amp. a.c. and 115 v. 
10 amp. a.c. — Aviation, August, 1942. 
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Hydraulic Welding Table 

A hydraulically operated elevating 
welding table with revolving top has 
been developed by the Lyon -Raymond 

Corp., Green, N. Y. While it would not 
exactly be called a welding positioner, 
it is said to serve this purpose in many 
instances as well as more expensive 
pieces of equipment. The operator can 
keep the work at the most convenient 
welding heights by means of a foot op- 
erated hydraulic pump. Work can he 
turned to the most convenient position 
as the table revolves as well as elevates. 
Stock size has a capacity of 2,000 lb., 
platform size 30x30 in., lowered height 
26 in., elevated height 40 in. Table is 
portable although it is mounted on a 
floor base rather than on casters. — 
Aviation, August, 1942. 




New Products 
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Stop Countersink 

An improved stop countersink, with 
ball thrust bearing to take up shocks, 
is announced by Aircraft Tools, Inc., 
750 East Gage Ave., Los Angeles, 
Calif., manufacturers of Aerocraft 
tools. The drive shaft runs in a bronze 
sleeve, which with the thrust bearing 
insures complete accuracy and long toot 



V 
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life. The new countersinks are hand 
adjusted for fast and easy cutting, with 
the desired adjustment securely locked. 
Cutters arc made of high speed tool 
steel and have highly polished flutes, 
accurately ground to correct cutting 
angles. They arc available in 7/16 in. 
and 7/8 in. cutter sizes, from 78 to 110 
deg. — Aviation, August, 1942. 

54 

New Welding Tips 

Air Reduction, 60 E. 42nd St.. Sew 
York, N. Y., has added two new oxy- 
acetyline flame cutting tips. Style 108, 
for close quarter work, is bent in an 
offset shape to permit cutting along a 
line 21/32 in. from vertical centerline 
of the torch head or barrel. It has milled 
Hat sides, with two preheat flames and 
is suitable for hand or machine opera- 
tions. Style 139, a straight tip with one 
preheat orifice, is a companion to Style 
119.— Aviation, August. 1942. 
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SOUTH BEND TURRET LATHES 

For Efficient Production of D u plicate Parts 


T HE No. 2H South Bend Turret Lathe is a dependable tool 
for the efficient production of duplicate parts. It has the 
precision for exacting, close-tolerance operations, ample pow- 
er, and the rigidity required for producing a fine finish. 

Twelve spindle speeds, ranging from 16 to 880 R.P.M. are 
available. A two-speed motor with convenient lever control 
permits quick change from high to low speed for reaming 
and tapping operations. Smooth operation for precision turn- 
ing and boring operations at high speed is achieved by direct 
bell drive to the spindle. Slow speeds for heavy cuts on large 
diameters are driven through back gears. 

Bar work up to l"round may be passed through the collet. 
The spindle hole has a capacity for stock up to 1%" in diam- 


eter when a universal chuck is used. Maximum capacity for 
chucking operations is 6J-J" swing over the universal saddle 
cross slide and 16 swing over the bed ways. 

The ram-type turret has power feed and hand feed, with in- 
dividual adjustable feed trip and stop for each of the six tur- 
ret faces. The turret head indexes automatically on the return 
stroke of the turret slide. 

The universal carriage has power cross feeds and power 
longitudinal feeds, also lead screw and splitnut feeds for cut- 
ting accurate screw threads. Plain cross slide fitted with front 
and back tool blocks is standard equipment. A 4-way turret 
tool block can be supplied to order. Write for a catalog and 
the name of our dealer located nearest you. 



SOUTH BEND LATHE WORKS 

Dept. 180 SOUTH BEND, INDIANA, U. S. A. 

LATHE BUILDERS FOR 3 S YEARS 




9 Like Uncle Sam's highly efficient Engineers, the Lyon War Products 
Committee works as a well balanced team to give your fabricated metal parts 
problems fast and effective action. This committee— representing all major 
departments— brings more than a year's specialized experience to determin- 
ing how Lyon can serve you, and how fast your needs can be met. 

Supporting this War Products Committee is a nation-wide crew of field men 
specially trained to gather all pertinent facts, modern plants equipped to han- 
dle volume production, and design engineers, plant executives and workmen 
long skilled in producing quality sheet metal products of all kinds. Modern 
machinery and completely equipped toolrooms enable us to handle all opera- 
tions— including making and maintaining of dies and jigs— in our own plants. 

So, if you have war products or parts that require fabrication of No. 8 to 
No. 30 gauge metal, turn to Lyon for action. Write for brochure, "Craftsmen 
in War Production," describing Lyon facilities in detail. 

LYON METAL PRODUCTS, INCORPORATED 

Sales and District Offices Manned by Experienced Engineers in All Principal Cities 


LYON METAL PRODUCTS, INCORPORATED 
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They learn by doing 

Subcontractor’s representatives don overalls in the Curtiss- 
Wright plants and use their hands to do the jobs they will 
direct when they return to their own factories. 


By E. H. WORTHINGTON 


CURTISS- WRIGHT has found a solu- 
tion for the subcontractor education 
problem that has halved the time re- 
quired to impart the know-how of air- 
craft manufacturing to the makers of 
hundreds of items totally foreign to the 
field of aviation production. Reduced 
to its simplest terms, the system in- 
volves a two to five week period of in- 
tensive training for the manufacturing 
representatives and a follow-up by Cur- 
tiss lead men after the trainee has gone 
home to set up production in his own 
plant. 

The training course at Curtiss wastes 


quick indoctrination, and a few lectures 
by plant executives, the trainee rolls up 
his sleeves and reports for duty to the 
foreman charged with production of the 
part to be subcontracted. Before he 
leaves the plant, the trainee has learned 
how to make the part with his own 

But perhaps the greatest value to the 

when his group gathers for a discussion 
of the day’s progress. Having made 
voluminous notes of his observations 
and operations, each man tells what be 
saw and did. Differences of opinion on 
( Turn to ni-rt page I 



Curtiss-Wright plant on the subcontracting program learn aircraft technique first-hand. 
William Maiuras, right, is inserting C/eco skin holders while Benjamin Porter uses a high- 
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WHEN MINUTES 
MEAN VICTORY 


These are action times. All-out production. 
Maximum speed means dependable 
Williams' Wrenches. For practically every 
standard bolt and nut in aeroplane, truck, 
tank or battleship there's a Williams’ 
Wrench to do the job. Be fully acquainted 
with your Williams' stock. See that your men 
know the correct tool for each particular job. 
You'll find it goes a long way toward reach- 
ing our goal When Minutes Mean Victory. 

J . H . WILLIAMS & CO. 
BUFFALO • NEW YORK • CHICAGO 




WINNEH^W-tone 


B EFORE the little brown men 
of the Setting Sun were shot 
out of the skies — they were de- 
feated on this drawing board. 
Defeated by an army of engineers, designers and draftsmen who make the 
pencil plans for America's mighty bombers and fighter planes. 

Defeated by men whose weapons are brains and pencils — A. W. Faber's 
WINNER Techno- TONE, America’s standard of drawing pencil excellence. 

We are proud to contribute this smooth, sleek weapon to the Nation's War 
Effort — proud to offer a pencil that almost two centuries' experience devised. 
If you haven't yet used WINNER Techno- TONE we'd like to send you a sam- 
ple. We want you to discover for yourself how deep-rich, how uniformly un- 
varying it is in all 17 degrees. Also how toughly resistant to point breakage. 
Just tell us your favorite degree — that's all. Write Dept. A-8. 


DRAWING PENCILS 

13c each 2 for 25c $1.25 dozen 

At oil Droving and Arlislt Material deolen and leading Stalionen. Companion Pencil — WINNER Thin 


FABERS NE :r 


Colored Checking — Superb colon and 
Yellow; 2437D Orange. I0< each. $1,00 
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( Continued from page ISO) 

To assist the subcontractor’s trainee 
in absorbing the feel of aircraft manu- 
facture and materials, the regular Cur- 
tiss Training School is called upon to 
supply elementary instruction on drill- 
ing, countersinking, riveting, dimpling 
and forming operations, before the 
trainee advances to the use of shop 
equipment in the plants. 

Lectures by Curtiss-Wright executives 
and supervisory personnel and sound 
movies of airplanes and their building 
are presented. Round-table discussions 
between the various department heads 
and the trainees are also encouraged. 

Subcontractors Wanted 

There arc still opportunities for sub- 
contractors in aircraft production. 

Despite the fact that the nation’s air- 
plane production schedule is being met, 
prime contractors continue to seek out 
facilities to which they can “farm out” 
urgently needed work. They are doing 
this for two main reasons, officials point 

First, subcontracting saves the Allies' 
most valuable item — time — for success- 
ful subcontracting has meant more and 
better aircraft sooner. Second, prime 
contractors are looking ahead to next 
year’s production schedule of 125,000 
planes, whicn means that every avail- 
able production facility must be utilized. 

These facts present opportunities 
whereby subcontractors may not only 
keep their men and machines busy now, 
but to put themselves in a position of 
continuing in aircraft production work 
after the war. 

Below arc listed some typical produc- 
tion facilities being sought by prime con- 
tractors : 

An Ohio producer wants subcontrac- 
tors capable of manufacturing ring 
locks for gun trunnions to Air Forces 
specifications. The part needed is made 
of steel 2?« in. in diameter by .385 in. 
wide, requiring automatic screw ma- 



equipment. Quantity wanted totals 30,- 
000 with delivery at a rate of 500 per 
day. 

A New York City manufacturer seeks 
shops with jewelers’ lathe and gear hob- 
bing facilities to cut and assemble gear 
pinion and gear segment of an aircraft 
instrument. This manufacturer will 
give orders for from 1,000 to 5,000 units 
on a test run; continuous contract will 
be given if experimental order is suc- 
cessful. 

An aircraft manufacturer on Long 
Island is looking for a subcontractor 
with facilities for heat treating landing 
gear struts made of X 413 C.M. steel, 
vertical height 64 in. Furnaces must 
hold pieces vertically and maintain heat 
of 1,700 deg. F. 

In New York City an instrument pro- 
ducer wants rough sand casting and 
sand blasting facilities for stuffing box 
castings, ranging in weight from J to 
2 lb. 

An aircraft manufacturer in New Jer- 
sey needs several shops with medium to 
large-scale equipment for building tools, 
jigs and fixtures. The prime contrac- 
tor will furnish materials. 

Subcontract Pool Formed 

To meet war demands for special hand 
tools as well as regular types, the Plomb 
Tool Company has organized the facili- 
ties of 27 different companies into a 
subcontracting organization for volume 
tool production under the name of the 
Plomb Tools Contracting Co. It has 
been set up to make available a large 
source of tool supplies for all types of 
industries engaged in war production, 
with complete service from design to 
finished products in quantity. 


A THOROUGHLY COMPETENT ORGANIZATION 
SPECIALIZING IN SERVING THE PRIME CONTRACTOR 


EXHAUST COlibECTDRS 

AND OTHER STAINLESS STEEL AIRCRAFT COMPONENTS 
SHEET ALUMINUM FABRICATION • TANKS • COWLING • ETC. 

r iRCRRF t co m p o n e n t s .jnc. 


PROMPT ON-SCHEDULE DELIVERIES. WRITE 
OR WIRE FOR DETAILS OF OUR FACILITIES 
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the Birdmeris Perch 


THE NAMES ARE STILL rolling 
in for our Oily Boid. 

In case you came late— the ani- 
mated feather duster hopped into the 
page last month and refused to go 
n a temporary 
name of "Oily 
Boid ” and 
asked the Perch 
Pilots fora bet- 



of the greaseduck 
gives him the best name. 

We mean you Perch Pilots on for- 
eign soil, too. Because if you send a 
better name than the one we pick, 
any time within the next six months, 
we'll rename the gashawk and send 
YOU a drawing. O. K.? 

Mojo* /U tyJilluzmi. 

olios, "loitered Wing Tips," 
oger. Gulf Bldg., Pilis burgh, Pa. 

BRAINTWISTER 

Two plane-owners planned a 720 mile 
XC trip. Because of engine trouble, one 
was unable to get off until the other was 
H of the way to their destination. The 



ALLY FORGE 

A plane-engine maker is now forging cyl- 
inder heads, instead of casting them. 

Forging eliminates up to V/ lbs. of 
unnecessary weight per cylinder. And 
each remaining pound of the "deaned- 
up" head does an improved, more effi- 
cient job, increasing engine lip. output 
up to 15*. 

This forging technique for making 
cylinder heads might be compared to 
Gulf's Alchlor technique for making 
Gulfpride. Both 


Gulf's special 
Alchlor Process 
removes "unnec- 
essary weight" in 
the form of car- 
bon-makers and 
sludge-formers. Then the remaining 
"cleaned-up" Gulfpride does an im- 
proved, more efficient job of lubricating 
your engine, increasing its performance. 

WHOPPER 

Dear Major: 

Don’t put this in the Whopper column 

This sad rale concerns our late friend. 
Pilot Officer Elmer Quirk, of Faroff. Tex. 
It was pieced together from bits of evi- 



camera gun. 

Elmer had just refueled his Howard 
Mark II (Gulf Aviation Gas. of course) 
and was on operational training over an 
undisclosed eastern seaboard city. He 
must have cracked his throttle and gone 
into a tight turn. Halfway through the 
turn, P, O Quirk saw what he thought 
was rhe yellow tail of a Jap aircraft. He 
let go with all guns (one) and watched 
the yellow tail disintegrate. 



ormally cruise at 150 on }s 
throttle (using G. A. G.) Elmer must 
have far exceeded the makers recom- 
mendations when he cracked the throttle. 
Possibly even Vi throttle! The Wasp gave 
a mighty roar, turned tighter, and poor 
Elmer shot off his own tail! 



OIL IS AMMUNITION— USE IS WISELY! 



AVIATION, Auguit, 




do 

freely acknowledge my lelf to be fubject 
to the Government thereof. And there- 
fore do here fwearby the great and dread- 
ful Name of the Ever-living God, that / 
will be true and faithfull to the fame, and 


will accordinglyyield affiftance & liipport 
with my perfon and eftate, as 


thereunto, wii 
in equity / am bound; and will alio truly 
endeavour to maintain and prelerve all the 
liberties and priviledges thereof, fubmit- 
ting my lelf to the wholefome Lawes & 
Orders made and eltablilhed by the fame. 


any evill againft. it, or content to any that 
Ihall fo do; but will timely difeover and 
reveal the fame tolawfull Authority now 
here eftablilhed, for the fpeedy prevent- 
ing thereof. 9 Moreover, / doe folemnly 
bind my felf in the light of God, that when 
/ lhal be called to give my voyce touch- 
ing any fuch matter of this State, in which 
Freemen are to deal, /will give my vote 
and luffrageas /Ihall judge inmine own 
confcience may belt conduce and tendto 
the publike weal of the body, without re- 
lpedtof perfons, or favour of any man. So 
help me God in the Lord Jefus Chrift. 


THE LOUIS ALLIS CO., MILWAUKEE, WIS. 



Making (food MacAine/ty Betted f 


For over 40 years we have been developing 
special motors for special jobs — working 
with the designing engineers of many of the 
nation’s leading machinery manufacturers 
— helping make good machinery better. 




BUY WAR BONDS - BUY THEM REGULARLY 


Aircraft Production and Incentives 


AUTHORITATIVE SOURCES are 
unanimous in lauding the astounding 
record of aircraft production being 
achieved in this country. No longer is 
there any doubt that the once fantastic 
goals of 60,000 planes this year and 

125.000 for 1943, will be met. 

It is most remarkable that this 
rigorous production schedule is being 
maintained amidst an atmosphere of 
conflicting criticisms, uncertainty of tux 
and wage policies, resurging “peace” 
reports, annoyance of post-war fears 
and other confusing elements which are 
bound to accompany a production effort 
as gigantic as that assumed by the air- 
craft builders. 

Fortunately, it is the actual produc- 
tion of planes that counts. The sur- 
rounding environment, while definitely 
not wholesome, can be tolerated as long 
as ultimate victory is not endangered. 

The President’s statement that about 

4.000 planes were built in Hay, 1942, in- 
dicates an annual production rate of at 
least 48,000. When it is realized that 
back in May, 1940, the aircraft industry 
was producing planes at the annual 
rate of 4,500, some conception is afforded 
os to the tremendous gains attained by 
the industry. A better than 1,000 per- 
cent increase in production during a two 
year period is a rare industrial feat. 

It is particularly significant that it 
has been the established aircraft builders 
who have thus far carried the burden 
and have been primarily responsible for 
the plane output to date. The automobile 
industry is fond of relating its part in 
the aircraft production drive, but its 
stuff is still largely on order and may 
not bulk large until late this year. 

The latest public criticism leveled at 
the aircraft industry is contained in the 
recent report filed by the House Military 
Affairs Committee. The cost-plus-fixed- 
fee contracts come in for some severe 
censure. The committee charged that 
under this type of contract, “the incen- 
tive towards extravagance and disregard 
for economy appears to have been the 
rule rather than the exception.” All 
sorts of detailed abuses are then enumer- 
ated, but thus far no individual com- 
panies are named. It is possible that 
cases exist where some of the excesses 
mentioned, such as exorbitant salaries 
and reckless expenditures, are prevalent. 
It appears ill-advised, however, to con- 
demn an entire industry because of 
isolated perfidies. Instead of general 
charges, specific cases should be cited 
and names named where abuses are 
present. This would seem to be the cor- 
rective approach and much unnecessary 


By SELIG ALTSCHUL 

resentment would be spared the rest of 
the industry. 

More importantly, constructive sug- 
gestions and recommendations of alter- 
nate procedures appear in order rather 
than confining the report with a general 
castigation of the industry. Only last 
month, this department pointed out that 
under present procurement methods, 
“no incentive whatsoever is present to 
promote more efficient and economical 
operations.” It was further noted that 
with the profit motive gone, resistance 
to increased expenses is decidedly less- 

It is small wonder that abuses gen- 
eralized by the House Military Affairs 
Committee have been allowed to develop. 
The production figures themselves be- 
speak the patriotism present in the air- 
eraft industry. It takes a modicum of 
profits and an incentive, however, to 
assure the most efficient output. Amer- 
ican industrial progress has attained its 
present high state of development be- 
cause all along the line, incentives were 
present rewording those who were able 
to advance new and better ideas. Some- 
how, human nature and the basic law of 
economics work best and accomplish the 
most when spurred on by the promise 
of some reward. As a general rule, 
society as a whole thus becomes a major 
beneficiary. Any improved manufactur- 
ing or transportation procedure, in- 
variably reduces production costs, and 
if passed on to the ultimate consumer, 
the public gains. 

This simple economic thesis applies 
to the aircraft group as well as to any 
other industrial enterprise. The reten- 
tion of an incentive in the aircraft in- 
dustry is virtually imperative if produc- 
tion costs are to be lowered and more 
value per dollar expended is to be 
realized. The individual companies, the 
government, and the taxpayer will thus 
all benefit. And above all, a direct result 
will be constantly improving fighting 
craft for the armed forces. 

No company should seek exorbitant 
profits from the war program. In fact, 
taxes and other profit restrictions being 
what they are, excessive gains are nigh 
impossible. Furthermore, more stringent 
enforcement of Treasury Decision 5,000 
may be expected to catch many of the 
abuses that currently prevail. But 
somehow, a procedure must be found so 
that all possible incentives arc not con- 
stantly stifled. In this manner, the 
fullest efficiency at the lowest possible 


cost may be achieved in the production 

From still another House committee, 
come reports of a more encouraging 
nature. The House Appropriations Com- 
mittee in releasing the hearings on the 
record $42.8 billion supply bill for 
the fiscal year beginning July 1, dis- 
closes that aviation is getting first 
priority in the development of offen- 
sive and defensive weapons. The 
largest single item — $11.3 billion — is for 
aviation equipment, including 23,550 
planes. 

Lt. Gen. Arnold is quoted as saying 
that aircraft factories under contract 
to the Army will produce in 1942 and 
1943 at least 148,000 planes, the Army's 
share of President Roosevelt's 185,000 
plane goal for the two years. This is as 
definite a statement as has yet been 
issued by an authoritative source on the 
aircraft procurement progress. 

Particularly noteworthy was the Com- 
mittee's statement that voluntary refunds 
by war contractors and renegotiation of 
some contracts promised large econ- 
omies. At this state, potential savings 
approximate $1,137 million, the report 
stated. Then comes this significant 
comment: “This reflects the zeal of the 
War Department to maintain profits at 
fair levels and it reflects the high type 
of men running plants upon which we 
are so dependent for production of 
munitions.” Of course, this refers to 
the over-all armament picture, but with 
aviation bulking large, it is difficult to 
sec why the aircraft builders cannot cut 
themselves in for a share of this com- 
mendation. At least it is a healthful 
indication that a powerfnl House com- 
mittee has given official cognizance to 
the necessity of maintaining profits at 
“fair levels.” 

Once again, a seemingly unrelated 
event on another industrial front, may 
soon swing over to directly affect the 
aircraft group. A three-man War Labor 
Board panel is reported as recommend- 
ing substantial wage increases and a 

maintenanec-of-union-mcmbership con- 
tract for the emplovees of four major 
“Little Steel” companies. The full WLB 
is expected to issue its final decision 
in this matter in the near future. Any 
conclusion reached by the WLB will not 
only extend to the entire steel industry 
but will inevitably reach over to the air- 
craft group. It is difficult to isolate any 
broad wage agreement to one industry. 
This is parucularlv true with manv 
war industries becoming interrelated in 
more ways than one. 

(Turn to page 256) 
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This Aero Tool Precision Plumb Bob is designed 
for precision aligning operations, armament 
and jig installations. 

A feature of this Plumb Bob is the threading of the 
upper part into the lower, three bearing surfaces be- 
tween the parts hold them absolutely concentric. Ro- 
tating one part upon the other raises or lowers the 
indicating point more than '/ 2 " without losing con- 
centricity. 

To assure a constantly sharp replaceable point, a 


HERO TOOL CO. 

CUPFORGED AVIATION TOOLS 

AERO T001 COMPANY • 233 WEST OLIVE AVENUE • BURBANK, CALIFORNIA 
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Corporation, Farmingdale, Long Island, New York. 


REPUBLIC AVIATION 




Mr. Cave continues his observations of American aircraft now in service in the 
European battle zones and discusses new military airplane and engine developments. 


By MYLES V. CAVE 
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SEND FOR THIS FOLDER 
ON PLYWOOD FINISHES 


C -he i Industrial ‘Research. CD [vision 

WIPE- ON CORPORATION 

105 Hudson Street, New York, N. Y. 


It is important to the fabricator of Plywood 
for airplane construction that he use the 
"surface coatings” that are especially formu- 
lated for his own method of application and 
drying facilities. The folder "Out of a Test 
Tube" has been issued to aid him in the 
selection of the TUF-ON Finish that will 
give him the most satisfactory results. Send- 
ing for this folder may be the first step in 
producing a more durable finish in shorter 

TUF-ON FINISHES INCLUDE 

A full line of Exterior and Interior Finisher for air and 
forced drying in aluminum , clear and color and their 
undercoolings and seam, dent and crack filling com- 
pounds. 
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range thousands of miles from bases. 
They have taken heavy punishment, hut 
always do their job and get home safely. 

Now comes the amphibian Catalina 
with wheels retracting sideways into the 
hull directly below the wings. I do not 
know to what purpose these amphibians 
will be put, hut it is plain that the scope 
of the Catalina operations will be more 
than doubled. The Catalina is a lighter, 
ship to handle than the Sunderland, 
though the latter has larger crew aceom- 
modations. 

Another new German plane supposed 
to he operating on the Russian front 
is the new Messersclimitt medium bomb- 
er, the M.E. 210. This scents to be an 
enlarged version of the M.E. 110 which 
lias not been the one hundred percent 
sticeess or threat ns some experts figured 
it was going to be. No details are avail- 
able regarding the motor in the new 
German plane, but it would appear that 
the latest and more powerful Mercedes 
Hens is installed, which gives the air- 
plane a bomb load ot around 4,000 lb., 
with u maximum speed of 350 mph. 

As for engines, their worst and ini- 
tial troubles were with the Allison, par- 
ticularly in connection with the acces- 
sory drive mechanism. This was prob- 
ably due to mishandling in the early days 
ns a result of the unfamiliar front to 
rear accessory drive shaft used on the 
Allison, but I hear that this trouble has 
been straightened out and the motor is 
iunctioniiur well and is regarded as very 
reliable. British and American pilots 
and the RAF all rate the Merlin very 
high indeed, and beeause of the confi- 
dence both bomber and fighter fliers 
have come to place in it, any other in- 
line motor is regarded with certain sus- 

Ground Work 

The Air Ministry recently released 
some interesting facts and figures in 
connection with the tremendous strain 
imposed on ground staff in looking after 
lighter command needs when day-nf tor- 
day fighter planes are nsed to escort 
bombers and conduct large-scale sweeps 
over northern France. 

During April a single Spitfire squa- 
dron put in 75(1 flying hours covering 
ISO, 00(1 miles at an average speed of 
240 mph. During this time they shot 
15,000 cannon shells and 42,000 rounds 
of machine gun ammunition. The 
groundwork involved in such operations 
docs not only cover routine servicing, 
but repairing, and often changing ma- 
jor components like wings, tail sur- 
faces and motors that have been dam- 
aged by gunfire. 

From these figures there comes a great 
story of hai’d work and devotion to duty 
by the ground staff who must work 
without cessation to beat the clock. To 


maintain Brihsli airplanes m condition 
to undertake over two hours’ flying 
daily muter battle conditions is one 
thing, but when American fighters and 
bombers carrying unfamiliar equipment, 
etc., are added to the problems, you’ve 
certainly got to hand it to the RAF 
ground crews who get little or no news- 
paper glamour and whose only reward 
is satisfaction in a job well done, and 
the words of a communique, “none of 
our aircraft is missing.” 

Two and a half years’ of intensified 
war production in America, and the 
huge increases in output that have been 
accomplished are generally appreciated 

really understand that with the big pro- 
duction increase there has also been a 
tremendous volume of technical develop- 
ment. The increase in power output, 
speed, bomb-carrying capacity and hit- 
ting power have been more than doubled 
in most eases, and American aircraft 
are performing equally well with the 
British planes. 

In the battle of Britain the eight-gun 
Hurricanes and Spitfires had greater 
lire power than the Messcrschmitt 10!), 

2.000 ft., and did not compare in per- 
formance at high altitude. At that time 
the available American fighters were 
hopelessly outclassed, both in perform- 
ance and gun power, so they were divert- 
ed to other fields where their capabili- 
ties were adequate and so that their 
manufacturers could learn the require- 
ments of actual combat. 

How quickly these lessons have been 



learned can be seen from the perform- 
ance figures for the Thunderbolts, Mus- 
tangs and Lightnings for the Americans, 
and the Mark II Hurricanes, Mark V 
Spitfires and Bcaufighters for the Brit- 
ish. The Ministry of Aircraft Produc- 
tion has given every facility to Ameri- 
can engineers to study their own air- 
planes and equipment under fighting 
conditions, and has placed at their dis- 
posal a raft of information on enemy 
types, as well as sending over German 
aircraft and motors for study. 

There have been critics who have 
raised doubts about the pei'fomiance 
claims for American ships, but these 
have mostly been the result of confused 
understanding. There are many here 
who still do not appreciate that Ameri- 
cans quote performance data and en- 
gine output as maximum figures, and 
that they cannot be compared directly 
with British quotations. Great Britain 
quotes carrying loads with relative flight 
range, with performance figures at al- 
titude, etc., while motor powers are 
quoted on the International Rating Ba- 
sis. American firms would do well to 
copy this procedure, for it would mini- 
mize the chance of stories being spread 
that American airplanes do not collie 
up to specified performance. 
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HUNTINGTON 

PRECISION PRODUCTS 
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ENGINEERING OFFICES ... BURBANK, CALIF.; DALLAS, TEXAS; DETROIT, MICH.; HAGERSTOWN, MD.; TORONTO, CANADA 



Precision products have been the HECKER 
specialty ever since our small beginning years 
ago. Today, you’ll find HECKER tools, jigs and 
fixtures at work in manufacturing plants from 
coast to coast. They’re helping to speed pro- 
duction, to maintain exacting dimensions and 
simplify machining operations. 

HECKER tools, jigs and fixtures make 
work easier because they’re designed by A 
men who know the limitations of men and 
machines. HECKER tool engineers have 
a chance to see many of their designs at 
work right here in our own production 
plant, where we’re fabricating precision 


parts for the leading airplane manufacturers. 

Skill in design, plus emphasis on precision 
in manufacturing, make HECKER tools, jigs 
and fixtures good producers wherever they go 
to work. Can we help you on your tooling 
problems? Write A. W. Hecker, 1976 East 
66th Street, Cleveland, Ohio. 
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Airport Lighting System Control 

By W. C. NORVELL, 

Aviation Lighting Engineer, Westinghouse Lighting Division 





is required on all series circuits for the 
boundary, range and contact lights. 

For the selection and dimming of 
control lights an autotrnnsformcr is 
used. It is fed by the constant current 
regulator and provides fire taps on the 
secondary which energize the lamps on 
the circuit to 100, 30, 10. 3 and 1 percent 
of their normal lumen output. A short 
circuiting relay is used to connect the 
desired tap of the nutocurrent trans- 
former to the scries circuit. One relay is 


>1 panel reach into a control vault and 
operate a number of switches and de- 
vices. For example, a constant current 
regulator which takes a 2400-volt incom- 
ing line and transforms to C.6 amp. 
constant current is used for boundary 
and range lights. Another separate regu- 
lator is used for series contact lights. 
This must be large enough to handle all 

normally only one runway is lighted at a 
time. A primary oil switch is used to 
control the primary of each constant 
current regulator and a protective relay 


used for each tap and five are required. 

The selection of the contact lights on 
the one runway to be used is by a 
normally closed relay. Energizing the 
relay by remote control opens its con- 
tacts, and the current is established 
through that particular runway circuit. 
One relay is required for each runway 
circuit, and the de-energized relays re- 
main closed and the runway circuits not 
in use are shunted. A runway switch in 
the control tower, which has as many 
positions as the airport has runways, 
controls these relays. An "all-on” relay 
and separate switch ore now provided 
with airport control panels and desks. 
This is for emergency use only in the 
event a pilot is "feeling for the field" 
and requires a lighted runway in front 
of him when lie is in position to land. 
This "all-on” relay opens all the relays 
which allow current to flow through all 
the contact light circuits. 

In addition to the heart of the control 
system described above, many other 
items of electrical equipment are re- 
quired. Some of these include series- 
series and series-multiple isolating cur- 
rent transformers for the control panel, 
circuit breakers, fuse cutouts and panel 
-hoards, and distributing transformers. 

The blinking airport lights in myriad 
colors have a vital meaning and purpose. 
The controlling equipment must be care- 
fully engineered and maintained. Life 
and property depend on it. 
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■live miles in the V. S. are 

; that has made Texaco FIRST wit. 
n the fields listed in the panel. 
Texaco users enjoy many benefits that can be yours. A Tt 
Aviation Engineer will gladly cooperate in the selection of Te 
Aviation Products, available at leading airports in the 48 Si 
Phone the nearest Texaco distributing point, or write to the 1 
office of The Texas Company. Aviation Division, 135 


East 42nd Street, New York, N. Y. 


Care for your Car 
..foryourCountry 


TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 

HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTL 
206 


AVIATION, 




Maintenance Training 
With Movies 

The training of civilian and military personnel for maintenance of 
the vast numbers of military aircraft operating all over the world 
is a prodigious task. Bell Aircraft Corporation provides an answer 
with superbly produced sound films, copies of which are sent to 
operational centers everywhere. 

By DAVID G. FORMAN, 











, " 5 SC ' 



• "The Waco is steady . . . stable . . . strong 
. . . wide landing gear," says Cannon Aircraft 
Company. "This one has been dropped into 
a landing from 30 feet, hitting one wheel, 
then the other, then the tail wheel. We 
thought surely the panels would be gone, 
but no damage. This trick washed out the student, but 

This is typical of Waco’s husky construction . . . par- 
ticularly important in CPTP trainers, which take a man- 
handling day after day. The gruelling test of the aero- 
batics in these training programs has fully demonstrated 
Waco’s reliability — safety — maneuverability. That’s why 
we say — when you think of trainers — think of Waco. 


THE WACO AIRCRAFT COMPANY • TROY, OHIO, U.S.A. 
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Construction data and performance details 
of giant four engine bomber revealed. 



HANDLEY 
PAGE 
" HALIFAX " 


AS THE -HEAVIES’’ of the air which 
were pioneered by the American Air 
Forces come into their own over Europe, 
performance and construction details of 
the Handley Page Halifax four engine 
bomber have been made available. 

Affectionately called the "Halihag" 
by pilots, it is a mid-wing cantilever 
monoplane, powered by four Rolls Ro.voe 
Merlin engines developing 1,175 blip, 
each at 20.50(1 ft., using three bluded 
Rotol design constant-speed full-feather- 
ing propellers. 

In construction the Halifax, like its 
predecessor the Hampden, is built on 
the split assembly principle to speed 
production, being divided into subassem- 
blies to provide the widest possible labor 
spread. 

The Halifax is all metal covered, with 
flush fitted skin scams and flush riveting. 
The fuselage is of inonoco<|iie construc- 
tion with alloy hoop frames and longi- 
tudinal stiffeners, with the skin being 



attached to both hoops and stiffeners. 

The wing is of two spar construction, 
the spars combining both tubular and 
plate components, riveted to flanges of 
the extruded section. Ailerons arc fa- 
bric covered aluminum sheet box con- 
struction. Trailing edge flaps are of 
Handley-I’age design, extending from 
the fuselage to the ailerons. The excep- 
tional area thus provided is said to give 
the Halifax a very short take-off even 
under heavy loads. 

The stabilizer construction is similar 
to that of the wing, and carries twin rud- 


Fliglit, navigation and bomb control 
sections are grouped in compartments 
well forward of the engines and all carry 
complete armor protection. Twin, bul- 
bous nacelles in the extreme nose carry 
the front gunner and, below, the bom- 
bardier. Immcdiatelv ait ol the bom- 
bardier is the navigator’s compartment 
Which, in turn, is below the pilot’s cock- 
pit. The flight engineer's "office" is just 
behind the cockpit and contains an astro 
dome of bullet proof glass from which 


(Turn tv page 2(10) 


the distribution ol its armament and equipment oi well as construction signs ever to go into production. rutu 








New, revised catalog contains complete 
technical information, including engi- 
neering, procurement and installation 
data for this better cowl fastener! 

This comprehensive new Catalog AD-2 covering the latest 
information on Shakeproof Cowl Fasteners merits the attention 
of all aircraft design and production engineers. It explains in 
detail the many advantages of this fastener — proves its per- 


Only three standard parts— Easy installation— Rein- 
forcing base — No stress hazard — Compact size and 
light weight — Limited deflection with full support — 
Automatic stop for cross pin— Compensation Forvaria- 


formance by thorough laboratory test results and tells how 
easy it is to install and operate. Also, complete procurement 
data on sizes No. 5 and No. 7, as well as full information on 
accessories, has been included. Write for your copy today! 


SEMS FASTENER UNITS * . LOCK WASHERS 
THREAD-CUTTING SCREWS * LOCKING AND 
PLAIN TERMINALS • LOCKING SCREWS 
• RADIO AND INSTRUMENT GEARS • 
COWL FASTENERS • SPECIAL STAMPINGS 




Jap Zero Fighter 
Shows Nipponese Copying Ability 


HERE ARE SHOWN silhouettes of 
some of the latest Japanese military air- 
craft, with a direct comparison between 
the famous Zero fighter, Germany’s 
Foeke-Wulf Fw 190h and Italy's Fiat 
G. 50 Faleho 1 shown above. Note that 
all are powered by radial engines and 
all have inward retracting landing gear. 
The Zero's empennage appears to be a 
combination of both the German and 
Italian craft: the stabilizer and eleva- 
tors copying the Fiat, the fin and rudder 
"lifted” from the Focke-Wulf. Wing and 
fuselage appear to follow the Nazi 
craft more closely' than the Italian. 

The Type 08 Mitsubishi 3lil.ni 104, 
an Army light bomber and reconnais- 



sance-bomber, is reported to carry a . 
crew of two or three at a muMinuni 
speed of 230 mph. at 11,000 ft., with 
a service ceiling said to be 25,000 ft. 
The Mitsubishi Milsn 104 carries a crew 

The Type 97 Osaka shown at lower 
left hears a remarkable resemblance to 
the Cessna Airmastcr developed in 19.17. 
Even the dimensions are almost identical, 
the Osaka’s wingspread being 31 ft., the 
Cessna 34 ft. 2 in.; the lengths being 
25 ft. 9 in. and 24 ft. 8 in. respectively. 
Other Japanese craft were illustrated 
in Aviation' for March. 1942 and speci- 
fications available were given in the 
February, 1942, Directory Issue. 
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"MAN-HOURS” 

— the misleading measure 
of production 



It requires but one eye to see that man-hours 
alone are no measure of production. The thing 
that counts is how much that man can pro- 
duce in one hour. 


ALTER EGO: Sure. By one method he may produce two 
or three times as much per hour as by another method. 
Take arc welding. This method results in far 
greater effectiveness. In joining steel , one 
welder does the work of two, three or four men 
using other methods. And he does a better job 
with 15% to 25% less steel. 

ALTER EGO: Then it would seem a better measure for a 
company's contribution to the war effort would be 
METHOD-HOURS. 

True as gospel. Our whole war production has 
been zoomed by those who grabbed arc weld- 
ing as the only way to save our national neck. 
ALTER EGO: And later they’ll be schooled in an art to 
save their individual necks when competitive produc- 
tion again seeks profitable markets. 


THE LINCOLN ELECTRIC COMPANY 

CLEVELAND, OHIO 



* IT’S METHOD-HOURS 
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CAP Courier-Cargo Service 
Passes Experimental Stage 



With experimental work already be- 
hind and service well under way, New 
York Win;?’* First Courier Command 
has paved the way for a nation-wide 
service of this type of Civil Air Patrol 
work. Success of this initial venture 
indicates that similar Commands will 
he established by other Wings to add 
to CAP's contributions to the war effort. 

The First Courier Command has been 
Hying key men and materials between 
war production plants and their 
branches, subcontractors, air shipping 
points and testing laboratories, saving 
not only invaluable war production time 

cheaper. 

A survey of the Command’s opera- 


ranged as high as 60 per cent, with 
transportation costs running as little 
as 50 percent of other means. More 
than 40 percent of the flights made have 
carried both personnel and materials. 

Comprised of a special group of 
pilots and planes, the First' Courier 
Command operates from the Aviation 
Country Club Airport at Hicksville, 
Long Island, with men and ships on the 
line from dawn to dusk every day. Es- 
tablished under tile supervision of Wing 
Commander Garnet Hughes, the service 
is commanded by J. Gordon Gibbs, with 
Paul Nagle Acting Commander, Robert 
Rieksen, Jr., Executive Officer, Beldcn 
Bartlett, Operations Oflicer and Robert 
Lehman, Finance Officer. 

Manufacturers now availing them- 


selves of the service are reported plan- 
ning to increase their use to the point 
where fairly regular schedules can be 
maintained. In one case, for example, 
vital parts have been flown from an up- 
state New York subcontractor to a man- 
ufacturer in the New York area to pre- 
vent a production bottleneck in aircraft 
production. In most cases the pro- 
ducers are able to anticipate their needs, 
but the Comuiand has had planes in the 

minutes after receipt of a request.' 

The Courier Command has proved 
particularly valuable in ferrying key 
personnel from main production plants 
to branches and subcontractors’ facto- 
ries to prevent production bottlenecks. 
In one instance, live key men were flown 
from the New Y’ork area to a subcon- 
tractor's plant on 25 minutes notice, with 
the result that they were able to iron 
out a production problem and still re- 
turn to their own plant and complete 
the day's work. 

While several of the manufacturers 
who cooperated in setting up the serv- 
ice are calling on the Patrol with greater 
frequency, it Inis been found that there 
are available both pilots and planes to 
accommodate a three to four hundred 
percent increase in traffic volume, with 
additional facilities still in reserve. 




CAP member John J. Nagle, a pilot on active 




Staff of fhe Pint Courier Command, the group o I CAP pilots who have laid the foundation for a 
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THE ORIGINAL ■ PATENTED ■ QUICK-ACTION 
LIGHT PRESSURE • PRECISION SWITCH 


MU-SWITCH 


FULLY APPROVED BY THE 
U. S. ARMY AIR CORPS 


T HE unique engineering design and rugged dependability of 
MU-SWITCH assure its success for wide aviation use. 
Fully approved by the U. S. Army Air Corps at Wright Field, 
MU-SWITCH has proved thoroughly dependable, verifying the 
inherent soundness of its reverse cross-action principle and 
basic construction. 

This switch meets the requirements of U. S. Army Air Corps 
specification 94-32249. Its assembly consists of a basic Mu- 
Switch with wide contact spacing mounted in a cadmium plated 
steel bracket to which is rigidly attached an overtravel plunger 
assembly having a pretravel of 1-16" minimum and an over- 
travel of 1-8" plus or minus 1-32". Electrical rating is 25 am- 
peres at 28 volts DC, non-inductive loads at altitudes up to 
40,000 feet. Pressure required to operate this Mu-Switch is 1 lb. 
minimum and 8 lbs. maximum over the entire operating range. 
Wiring connections can be supplied normally open, normally 
closed, and single pole, double throw. Special mounting lugs 
on the bottom of switch allow use of ring type wire connectors. 
This new construction is superior to old style assemblies since 
the over-plunger mechanism is now directly attached to steel 
bracket instead of a thin cross-section of bakelite. 

WRITE FOR SAMPLE: Technical daia and sample sent 
immediately on request. Address Mu-Switch Corporation, 

101 Pequit Street, Canton, Massachusetts. 


5 WAYS BETTER 

BETTER because simple one- 
piece spring blade is mildly 
stressed to give rapid make 
and break, assuring long life 
without loss of snap. 

BETTER because the large 
movable contacts are of solid, 
fine silver. 

BETTER because fixed con- 
tact plates are also solid pure 

BETTER because of rigid 
mounting of plunger assem- 
bly on steel bracket. 

BETTER because of higher 
electrical rating at altitudes 
up to 40,000 feet. 
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REVIEWING MISSOURI WING 

Lambert St. touts Field. Lelt to right are Laiare Baker, Norton Schuyler, R. H. Deas, R. H. Harris. 


light plaucs could -land without liklihood 
of damage. The maps show distance from 
the airport, shape of the plot and land- 

ALONG THE APRON . . . 


Flight. Ground Supervisors 
Sought By Civil Service 

The Civil Service Commission is seek- 
ing qualified men to fill Wight super- 
visors* positions paying $3,500 and 
$3,800 per year, and ground school 
supervisors at $3,200 and $3,500 per 

Qualifications for the $3,800 flight 
supervisors' jobs are as follows : A valid 
commercial pilot's certificate of compe- 
tency to fly land planes up to 225 lip.; 
flight instrnctor’s rating and designa- 
tion as secondary flight instructor; 1,000 
solo hours, 300 horn's of it within the 
past three years as student instructor; 
100 hours cross-country instruction; and 
three months’ experience as flight super- 
visor in OPT or similar supervisory po- 
sition at an approved school. 

For the $3,500 jobs, qualifications arc: 
completion of the four progressive OPT 
courses; 100 hours Wight instruction in 
controlled CPT flight courses. 

Ground supervisors' qualifications are: 
private or higher pilot’s certificate; 
Army, Navy, Marine or Coast Guard 
pilot service or a four-year college course 
and at least two ground school sessions 


ON PATROL . . . 


Evidence of more work to come for 
CAP is shown by fact that Command-, 
era have applications for active duty. 
While applications call for one, two or 
three months’ duty, it doesn't mean a 
qualified man's service will be limited 
to that time; many have already been 
on active duty much longer than that 
already, some are on “for the duration.” 
Xor does it mean members can't serve 
less; many missions of a week or so are 
in the works . . . CAA is looking for 
airway and airport control trainees 
with those accepted getting six months 
training at $1.8(10 a year with an oppor- 
tunity to qualify for Higher grade posi- 
tions . . . CAP bos offered He services 
to lied Cross headquarters on basis of 


work already done in disaster relief. 
Program under discussion calls for ad- 
vance planning and training for com- 
plete coordination and efficiency . . . 
Colorado's Wing reports drafting a con- 
tract with the state Forestry Division, 
which plans to use CAP wherever pos- 
sible and has already furnished radios 
and parachutes. Supervisors are work- 
ing with the Patrol on training missions 
. . . The State of North Carolina has 
donated ten two-way radios to the Wing 
for use during floods, fires and other 
emergencies . . . Harold F. Wood, Ala- 
bama Wing Commander was awarded 
the Birmingham Aero Club trophy for 
the greatest contribution to aviation dur- 
ing the past year . . . Oklahoma Wing 
loses two more to Uncle Sam: Dick 
Martin, Wing Adjutant and Broun II. 
Mayhnll, Chickaslin Squadron Command- 
er arc now both Lieutenants in the 
AAF . . . Members of the Troy, X. Y., 
squadron have mapped sites on which 


Egan School of Aeronautics has be- 
gun establishment of a new Air Forces' 
primary pilot training school near Tuc- 
son, Aria., with first classes expected 
to enroll within another two months. 
While details are not available, it is 
expected that construction program will 
include erection of hangars, classrooms, 
barracks, mess and recreation facilities 
. . . The Senate approved the House 
measure providing $36,000,000 for 
CPTP, with $8,000,000 earmarked for 
immediate expenditure . . . Training 
operators are grouping together for pe- 
titions asking that certain areas be 
reserved for CPT flying, much as Army 
and Navy have designated areas for their 
own development work . . . East Coast 
small aircraft owners using lower grades 
of aviation gas must use ration card 
coupons, OPA has ruled. Reason: sueli 
fuels, up to 86 octane, can also he used 
in automobiles, and illegal diversion to 



MODEL BUILDING PLANS TO LATIN AMERICA 

Unifed Slates Wing ol Ihe Inter-American Escadrille and Lieul.-Col. Jose Peres Allende, asst. 

the Latin American Republics may inaugurate programs similar to that in which American school 
children have built more than 5 00,000 scale models. The models la be made in Latin American 
schools will bo used by military authorities to aid in aircralt recognition and gunnery practice. 
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By W. W. MACDONALD 


Aircraft Industry Steps Into 
The Driver's Seat 
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Collapse of Pacific Wage Stabilization 
Conference Laid to Government By CIO 


Negotiations in Los Angeles 
by a fourteen-man committee 

labor and the government 
aimed at stabilization of wages 
in the aircraft industry on the 
Pacific Coast have collapsed. 

Conferences were adjourned 
when Congress of Industrial 
Organizations representatives 
charged that collective bar- 
gaining had been stopped, cit- 
ing a statement by Richard 
Gilbert, an official of the 
Office of Price Administration, 
to the effect that the govern- 
ment would sanction increases 
in wages only where sub- 
standard conditions existed. 

CIO representatives declared 
that "our position is that from 
the time of the issuance of the 
OPA statement, collective bar- 
gaining stopped. We stated at 
the time we would not accept 
the statement as a yardstick 
for further deliberations in the 
conference." 

Paul R. Porter, chief of the 
War Production Board’s stabi- 
lization section, and chairman 
of the conference, said meet- 
ings would be resumed at a 
date to be announced later. 

It was expected future con- 
ferences will be held in Wash- 
ington. Meanwhile, it is un- 
derstood the government will 
clarify its position on the 
wage issue before new confer- 
ences are called. 

Had labor’s demands been 
granted, the eight major air- 
craft manufacturers operating 
in the Pacific area would have 
to pay more than $120,000,000 
in straight time pay— based on 


I than S160, 0000, 000 based on a 

These demands, according to 
statistics presented by the 

sent increases of 58.3 percent 
in minimum wage rates and 
increases of 14.3 percent in 
maximum rates, while the 
| average increase for all work- 
ers in the industry would 
amount to 34.7 percent. 

I Labor had asked for mini- 
mum. straight - time rates 
starting at 95 cents an hour 
, and ranging up to S1.60 per 

| compared with the present 
I starting minimum of 75 cents 

tiers. Tlte minimums sought 
would give the industry an 

hour— against its present 87 
| cents— based on rates prevail- 

1 "'The 1 manufacturer^ surve 
which was put in the record 
before the conferences were 
adjourned, gave average 
weekly earnings of all aircraft 
workers in the Pacific area 
during May as $46.75. Average 

month were 46.9 and the aver- 
age hourly rate was put at 
95.6 cents. 

The aircraft wages were 
compared with all wage earn- 
ers in all Southern California 
manufacturing industries, 
which paid average weekly 
wages of $43.97. 

In a statement on wage in- 
equalities, Gilbert said that 
"without attempting a perma- 
nent. precise and all-inclusive 
definition of inequalities, the 





OPA regards the following 
factors as pertinent in the in- 
terpretation of this term: 

“1. Differences in wages be- 
tween comparable jobs in the 

"2. Differences in wages be- 
tween comparable jobs in the 
same industry in the same 

”3. Differences in wages be- 
tween comparable work in dif- 
ferent industries in the same 

”4. Geographical differences 
in the cost of living. 

"5. Variations In work con- 
ditions which affect individual 
and family life.” 

Burden Special Commerce 
Assistant For CAA Matters 


William A. M. Burden, of 
New York, has been appointed 
special assistant to Secretary 


nounced following t 
nation of Robert H. Hinckley 
ns Assistant Secretary of Com- 
merce for Air, who has joined 
Sperry Corp. (See page 226.) 

His appointment preceded 
by a few days President Roose- 
velt’s nomination o 
L. Clayton fc 


id Mr. Hinckley. 


e for Air t 


ber of Anderson. Clayton & 
Co., one of the nation's largest 
cotton factors, Mr. Clayton 
has been serving as special 
assistant to Secretary Jones 
and was formerly Deputy Fed- 
eral Loan Administrator in 
charge of procurement of 
strategic and ^critical war 
materials. 

Aircraft Production 


Safety Record High 

Despite the tremendous in- 
crease in employment and 
production, the aviation indus- 
try ranks as fifth safest among 
32 industries from the stand- 
point of man-hours lost by 
accident, and second best in 
days lost, a survey by the War 
Production Fund to Conserve 
Manpower reveals. 

Based on a study by the 
National Safety Council, with 

affiliated, only 7.40 disabling 
injuries per million man-hours 
were reported in aviation, 
compared with 3.23 for to- 
bacco, with the best record, 
and 52.45 in lumbering. Days 
lost per 1,000 man-hours 
stood at .30 for aviation, com- 
pared with .20 for tobacco 
and 9.42 for mining. 

In launching a drive to pro- 
mote greater safety through- 
out industry. William A. Irvin, 
former president of U. S. Steel 
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NATIONAL AVIATION 


i deaths and injuries 


of the serious impediments tc 
our war production. The sorl 
of broad program through 
which the National Safety 
Council proposes to extend " ' 
cident prevention work n 
widely throughout the cou: 

si’ty at this’ time." 

New Zero Fighter Reported 
Active in South Pacific Area 


Arthur S. 
at the 


tural strength than previous 
types and that its engine de- 
velops approximately 1,000 hp.. 

the earlier models. The n 
model, he said, is not as ma 


American P-40's due to the 
fact that range, strength and 
armor had been sacrificed. 
They were hard to hit, pilots 


CAA Offers Training 
For Communications Jobs 

With Airway and Airport 
Traffic Control offices daily 
losing men to the armed 
forces, Civil Aeronautics Ad- 
ministration is offering b 
men and women positions as 
trainees for Junior Aircraft 
Communicators at S1.440 a 
year, with possibilities of ad- 
vencement up to Chief Air- 
craft Communicator at $3,200 
per year. 

“These are jobs which re- 
quire able-minded people," 
CAA Administrator Charles I. 
Stanton said. "A knowledge 
of aviation is desirable, but 
not a requirement. The dt ' 
do not include physical e: 
tion.” 

Training is given, usually 
for a six months period, at any 
of the CAA's seven regional 
headquarters. Aircraft c 
municators provide air 
and others concerned with in- 
formation vital to safe op 



radiotelephone, radiotelegraph, 
teletype and interphone. 


Neatest Trick Of The Week 

When the United States air- 
craft carrier Wasp was ferry- 
ing fighter plane reinforce- 
ments to embattled Malta, 
operation officers didn't expect 
to have Spitfires landing on 
her decks, since they weren’t 

But one did. 

All the craft got ofT the 
carrier without incident, but 
one Spitfire developed engine 
trouble and was going down. 
The pilot called for permis- 
sion to try and get back on 
deck, a request quickly granted. 
The Wasp put on full speed, 
and the pilot, with wing flaps 
full down, applied full brakes 
the minute he touched deck 

The landing was successful 
for all concerned. 


Coast Office Opened 

General Motors Corp.. Alli- 
son Division, has opened an 
engineering, training and serv- 
ice office at 7046 Hollywood 
Blvd., Los Angeles. Calif., to 
serve as a contact point be- 

piane manufacturers in the 
area using that engine. John 
Klien. of the Allison Engineer- 
ing Dept., is in charge. 


Hunt Substitutes for 
Rubber Substitutes 

Finding substitutes for rub- 
ber substitutes is a major 
problem facing members of 
the Aircraft War Production 
i Council, Mac Short, chairman 
of the Engineering and Stand- 
ards Committee reports. “As 

terial that can replace rubber 
in certain jobs, everybody else 
' starts using it with the result 
it quickly becomes a substance 

WhUe the committee hopes 
that by year's end nearly 90 
percent of rubber elements in 
planes, exclusive of tires, will 
| be made of substitutes, it 
points out that plenty of rub- 
| ber will still be needed, ex- 
plaining that pursuit plane 
I tires weigh approximately 60 
lb. each; medium bombers, 86 
lb.; and heavy bombers, 125 

! Indicative of substitute 
changes is shown by the fact 
that plywood is rapidly becom- 
ing scarce because of its use 
as a lumber substitute in all 
industries. Because latex is 
used in making artificial 
leather, many companies now 

crude rubber. Felt, used to 
I replace rubber seat cushions. 

is rapidly reaching a critical 
[ stage, the committee reports. 


Army Gets Trainer Gliders 



Air Ambulances Planned 

Air ambulances for evacua- 
tion of sick and wounded from 
theaters of war which will also 
serve as supply planes will be 
used by the AAF, the War 
Department announces. A 

new unit, known as the Air 
Evacuation Group (Medical) is 
being set up by Brig.-Gen. 
David N. W. Grant, air sur- 
geon, under direction of 
Lieut.-Gen. Henry H. Arnold. 

Transport planes, function- 
ing as a unit of the Ah- Trans- 
port Command, will be used. 
For evacuation work, the 
planes will be fitted with racks 
for standard Army litters and 
will be able to move up to 40 
patients in comfort. Facilities 
for surgical teams, blood trans- 
fusions and the use of plasma 
as well as medicines, stimu- 
lants and sedatives will be 
included. 

Each evacuation will be 
under direction of a flight 
surgeon, aided by a specially 
trained Medical Corps man 
and an Army nurse. Former- 
airline stewardesses are par- 
ticularly qualified for the lat- 

On trips into theaters of 
action the planes will be 
equipped to transport a wide 
variety of supplies for offen- 
sive action. 


New Calendar 
Keeps Machines Busy 

A six-day work calendar 
system has been inaugurated 
by Aircraft Accessories Corp., 
of Burbank. Calif., that is ex- 
pected to keep machine tools 
in continuous operation 
throughout the year. By di- 
viding time into an endless 
series of six-day weeks, each 
employee works five days and 
has one off. the off day coming 
at the end of five days of work, 
regardless of its day of the 
week. By giving 60 instead of 
52 rest days per year it is ex- 
pected that reduction of fa- 
tigue will increase efficiency. 
To effect the change one new 
employee was added for each 
5!4 on the payroll. President 
Randolph C. Walker's an- 
nouncement stated. 


AAF Air Transport Command is Organized 
Air Force Equals Ground Force on Staff 


Command with 
sweeping powers over United 
States civilian and military air 
traffic throughout the world 
indicates the increasing im- 
portance of air transportation 
in this war. 

The ATC is a consolidation 
of the Air Ferrying and Air 
Transport operations of the 
Army. In fact, it is a rolling 
up of all non-combat traffic 
under one unit. This Com- 
mand is not only responsible 
for the ferrying of all aircraft 
in and out of the United 
States, but also transportation 
by air of personnel, material, 
and mail for all war depart- 
ment agencies except those 

The new Command is 
headed by 48-year old Brig.- 
Gen. Harold L. George, a vete- 
ran in the heavy bombard- 
ment field, formerly in charge 
of the Ferrying Command. 

Gen. George disclosed that 
four-motor cargo planes, 
equivalent to the largest bomb- 
ers, are already in service. The 
use of gliders to carry cargo 
is “an immediate problem and 
no doubt will soon greatly in- 
crease our capacity for air 
transportation." 

Expansion has resulted in 
new positions and reassign- 
ments of others within the 
Air Transport Command. Gen. 
George pointed out that many 
important military duties in 
his Command are being per- 
formed by men formerly with 
commercial airlines. 

Col. C. R. Smith of New 
York City, formerly president 
of American Air Lines is chief 
of staff. 

Lt. Col. Robert M. Love of 
Boston, Mass., former presi- 
dent and administrative exe- 
cutive of Inter-City Aviation, 
Inc_ a New England line is 
deputy chief of staff. 

Chief of the Ferrying Divi- 


sion, charged with ferrying of 
aircraft in this country and 
abroad, is Col. Wm. H. Turner 
of Washington. D. C.. a gradu- 
ate of West Point and Ran- 
dolph and Kelly Fields. 

The Air Transportation Di- 
vision is assigned to Col. Rob- 
ert J. Smith, Dallas. Texas, 
who was head of the Contract 
Air Cargo Division of the Air 
Service Command, formerly 
executive vice president of 
Branift Airways. 

Col. R. W. Ireland, former 
traffic manager for United Air 
Lines and formerly Chief of 
the Ah- Division. Army Trans- 
portation Division, Services of 
Supply is Chief of the Priori- 
ties Section. 

Col. Lawrence G. Fritz of 
Kansas City, formerly vice- 
president and chief of opera- 
tions of Transcontinental and 
Western Lines. Inc., is assist- 
ant chief of staff in charge 
of operations. 

Reorganization of the air 

practically completed. The 
War Department has given 
equal representation to the 
Army Air Forces and ground 
branches of the Service. Lat- 
est appointment is that of 
Brig.-Gen. Donald Wilson, an 
Air Force pilot, as assistant 
chief of stall for personnel 
matters, succeeding Brig.-Gen. 
John H. Hilldring, who re- 
bat assigmnent. 

Topmost among the air offi- 
cers on the General Staff are 
Lt.-Gen, Joseph T. McNarney, 
deputy chief of staff, and 

assistant chief of staff. 

Secretary Stimson announces 
a new post— Chief Surgeon of 
Army Air Forces— assigned to 
Brig.-Gen. David N. W. Grant 
of the Medical Corps, who has 
been serving in the Office of 
the Commanding General of 


Formation of a unified Air 





First AAF Airline Plane 
Crashes; Kills 21 Persons 

port plane, assigned to Army 
use and flying under Army 
safety regulations, crashed and 

ginia. Twenty-one soldiers 
aboard were killed, presumably 
including the 2 crew members. 

The plane was flying with 
much of its original equip- 
ment. It is the first of the 
planes taken over by the 



statements. 


Opens Western Office 



Borchedt was formerly with 
Bell Aircraft as manager of 
the Airplane Section of the 
Contract Division. 


UAL Tells of War Effort 

Approximately 3.200 employ- 
ees of United Air Lines were 
told about air transportation’s 

and the parts which they 


could play as individuals in 

and the War” program which 
toured the company's system 
recently. 

Motion pictures, slide films 
and skits were used to illus- 

line industry and Its workers 

Ground-To-Grasshoppers 

Pilots and mechanics to man 
tile “grasshopper'' liaison 
planes destined for service 
with the field artillery will be 
selected from Army Ground 
Forces personnel, the War 
Department announces. 

Pilots will be chosen from 
officers up to the grade of 
captain and enlisted men who 
hold, or have held. CAA rat- 
ings of private pilot or higher. 
Enlisted men below the grade 
of technical sergeant who have 

gine repair training are eligi- 

Jack Knight Joins CAA 

After 18,000 hours of flying, 
several years of air line public 
relations work and a variety 
of flying assignments, Jack 
Knight has been loaned by 
United Air Lines to the Civil 
Aeronautics Administration. 
He will help accelerate pre- 
military training now under 
way. Following a trip to re- 
gional and district CPT offices 
handling the 650 odd training 
centers. Knight will headquar- 
ter in Washington. 
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General Tire’s Mission was at the 
Take-off and Landing in "Shangri-La" 
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Two Important Gifts 
Aid Aeronautical Research 

Aeronautical research, es- 
pecially for post-war activities, 
was given unusual impetus by 
two outstanding gifts, one pro- 
viding facilities, the other a 
substantial endowment. 

First, Mrs. Daniel Guggen- 
heim, widow of the founder 
of the Daniel Guggenheim 
Fund for the Promotion of 
Aeronautics, gave her estate 
near Port Washington, Long 
Island, to the Institute of 
Aeronautical Sciences. The 
estate covers 162 acres, with 
about two-thirds of a mile 
waterfront on Long Island 
Sound, and the main residence 


In her offer to the Institute, 
Mrs. Guggenheim wrote that 
"the buildings now on the 



libraries and other purposes of 
the Institute." 

Shortly thereafter Glenn L. 
Martin established the Minta 
Martin Aeronautical Endow- 
ment Fund, in honor of his 
mother, "to advance the art 

to enable the Institute to take 
the first steps in using this 
valuable estate." 

The endowment consists of 
25.000 shares of the Glenn L. 

rent value of more than $450,- 
000, which will be given at 
the rate of 5,000 shares a 
year. 


Airport Directory Suspends 



is reported. 


Harris Hill School Closes 

Future service use of El- 
mira's famed Harris Hill for 
glider training remained in 
doubt as the Army graduated 

Advanced Glider Training 
School there. 

Although the Army has a 
contract for the Held until 
Jan. 1, 1943, it was doubted 
that any other training units 
would be located there. Air 





Writers' Awards Made 

First prize winners in 
TWA's fifth annual aviation 
writing and photographer's 
contest have been announced 
as follows: Frederick C. Gra- 
ham, aviation editor of the 
New York Times, newspapers 
of unlimited circulation; Dick 
Farrow, former aviation editor 
of the Columbus, Ohio, Citizen, 
newspapers under 100,000 cir- 
culation; Eric Bramley, man- 
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have decided against further 
use of the field because facili- 
ties are considered inadequate 
for the expanding glider 
training program. 

Recent developments indi- 
cate that most of the Army 
training will be done with 
power plane towing, whereas 

primarily for soaring. 

The Elmira Soaring Corp., 
which contracted with the 
AAF to conduct the school, is 
expected to conduct another 
in the south where training 
can J>e continued the year 

of American soaring. Harris 
Hill will probably have no 
civilian activity at all for the 

since the Army has taken over 
all craft owned by both indi- 
viduals and clubs 


lb.; distant vision, uncorrected, 
.ot less than 20-40: no " ' 

■o faulty coordination; nc 
ent operations, no bad arches, 


ASTE Meet Scheduled 

National officers and chair- 
men of the New England 
chapters of the American So- 
ciety of Tool Engineers have 
thus far scheduled five tech- 
nical sessions for the two-day 
national conference set for 
Oct. 16-17 in Springfield. 
Mass., according to Frank W. 

ference committee. 


ASME Nominations 

of the American Society of 

nounced as follows; for presi- 
dent, Harold V. Coes. Ford, 
Bacon & Davis. Inc.. New 
York; for vice-president, Jo- 
seph W. Eshelman. Eshelman 
& Potter, Birmingham, Ala.. 
Thomas E. Purcell, Duquene 
Light Co., Pittsburgh, Guy 
T. Shoemaker, Kansas City 
Light & Power Co., Kansas 
City, Mo., and Walter J. 
Wohlenberg, Yale University, 
New Haven, Conn., for man- 
agers. Roscoe W. Morton. 
University of Tennessee, Knox- 
ville, Tenn., Albert E. White, 
University of Michigan, Ann 

R. Stevenson, Jr.. General 
Electric Co., Schenectady. N. Y. 



Appropriations 

The 839.388.000.000 1943 war 
bildget estimate fell short and 
complete revision was nec- 
essary. The President re- 
quested $11,043,270,000 for the 
Air Forces but gave no detailed 
explanation as to how the 
funds would be spent. 

In the House Naval Affairs 
Committee's new Naval expan- 
sion program, authorization is 
made for an increase of 500,000 
tons of ail-craft carriers. 

A Senate Amendment to the 
Interior Department appro- 
priation bill recommended 
84,000,000 for construction and 
equipage of helium plants to 


Who Was That Guy? 

Vyacheslav Molotov. Soviet 
Foreign Commissar, came to 
Washington in a Russian 
bomber of a new, long-range 
type, about which the Air 
Forces would give no detail, ex- 
cept that it had four engines. 
Only a second lieutenant 
recognized Molotov at the air- 
port. He said to an attache, 
"Who was that guy you met? 
I've seen his picture in the 
papers." The lieutenant was 
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AVIATION MANUFACTURING 


FDR Announces 4000 Planes Built in May 
Jouett Says Industry Increased 1000% 
Auto Plants Soon Will Start Producing 


— President Roosevelt 
announced that In May. United 
States plants produced nearly 


rate has reached 5( 
the goal set by th 
a couple of years _ 
council expressed its opinion 
that Mr. Roosevelt's 


;lt's quota of 


The Council said that Col. 
John Jouett. president of 
Aero Chamber of Commerce. 


tion was coming from the ol 
line airplane companies, t 
that the automobile manufac- 

flood of planes off their p 

Col. Jouett stated, regarding 
the announcement of 4.000 pi 
month by the President, thi 
the industry increased its ar 


On May 16. 1940, when tl 
President called for the ai 
nual rate of 50.000, the indus- 
try was producing at the : 
of 4,500. The increase f: 


then to now is ten-fold, an 
"industrial miracle," Col. 
Jouett said. 

Mr. Roosevelt warned against 
over optimism. He said there 
are plenty of serious produc- 
tion problems ahead, particu- 
larly some serious shortages of 
materials. We need more and 

ulation whether the President 
would announce airplane pro- 
duction figures in the future. 
Some think that he will, now 
that the rate is large enough 
to cause dismay rather than 
satisfaction in the enemy 

thought that the monthly 
output should have been an- 
nounced all along, showing the 
enemy how fast we could ex- 
pand, and informing the pub- 
lic just what was going on. 

The last official airplane fig- 
ure was 1914, for Sept., 1941. 
No more acutal monthly totals 
were announced until Rep. 
Sam Rayburn announced 3,000 
for March 1942. The next offi- 
cial figure was the May total, 
by the President 

It has been possible, all 
along, by doing arithmetic 
with percentage figures and 
other fragments made public, 
to keep fairly close track of 

By the time you read this, 




the monthly rate will be well 
over 4,000; it will take a 
sharp rise when the auto 
plants start coming in. Ford's 

meets its program of one B-24 
per hour, will add hundreds 
of units. 


Aircraft Designers Find 
New Material Substitutes 

Substitutes of plastics and 
plywood in airplanes is saving 

strategic aluminum per plane, 
says the Aircraft War Produc- 
tion Council of Los Angeles. 
Substitutes are replacing 

window frames, compartment 
linings and partition, tail 
cones, fuselage noses, wing 
fillets, cabin floors, wing flaps, 
control surface tabs, nose 
wheel doors, antenna masts, 
air ducts, radio shelves and 

While most of its experi- 
ments have been confined to 
the larger types of cargo 
planes, the DC-3 and C-34. 
Douglas engineers feel that 
plywood can be used on com- 
bat planes, like the A-20. 
Plastics are used in pilot's 
seats, walkways, gun doors 
and bomb bay enclosures. 

Consolidated, Lockheed, Vul- 
tee and Vega, are experiment- 
ing with kapok to replace 
rubber, decals to replace 
aluminum, stainless steel in 


place of Inconel, zinc in place 
of cadmium, low carbon steel 
instead of stainless steel and 

Lockheed, on it's P-38, is 
using synthetics and rubber 
substitutes. Bound hair is 
being substituted for sponge- 
rubber seat cushions, arm rests 
and pad assemblies. Other 
rubber parts are being re- 
placed by felt impregnated 
with an asphaltic base ma- 
terial and flexible plastics. 


New Fairchild AT-13 
Gets First Flight Tests 

Fairchild’s new twin-engine 

has been given Initial test 
Sights by veteran test pilot 
Vance Breese. 

Built almost entirely of 
wood by the Duramold Process 
and designed to train crews as 
an integral unit, the new plane 
is in the 200 mph. class. Wing- 
spread is 52 ft. It is the first 
trainer to be equipped with 
tricycle landing gear. 

After part of the fuselage is 
true monocoque, but the wing 
is conventional two-spar type. 

The only metal or other stra- 
tegic material is in the engine 
mounts and cowling and tubu- 
lar steel members for mount- 
ing bomb racks, bombsights, 
machine guns, controls and in- 
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Langley Licenses Mills 

Langley Aircraft Corp., de- 
veloper of the Langley all- 
wood plane, has granted a 
license to the Mills Novelty 
Co. of Chicago to manufacture 
aircraft and aircraft parts 
under the Langley processes 
and techniques. George T. 
Ross, executive vice-president 
announced. 

Major J. Nelson Kelly, man- 
ager of the Mills company's 
aircraft division, will be in 
charge of the development 


Cylinder Head Plant Begun 

Construction of the new 
government financed National 
Aluminum Cylinder Head Co. 
plant has been started in Ohio 
to replace the plant destroyed 
by Are which was operated by 
the parent company. National 
Bronze and Aluminum Foun- 

Production has not been en- 

however, for rehabilitation 
efforts were so swift that cast- 


ings were being poured she 
days after the Are. New plant 
units were erected and the 
factory now houses a training 
school for foundry workers 
which is conducted in cooper- 
ation with the government’s 
training-within-industry pro- 

To Add Facilities 

Continental Aviation & En- 
gineering Corp,. has been 
awarded a new facilities con- 
tract calling for erection in 
Michigan of a new plant for 
volume production of aircraft 
engines. C. J. Reese, president, 
reports. 

The main building, to be the 
largest wood-truss structure 
built in Michigan in many 
years, will be one story except 
for a 40 ft. mezzanine across 
the front to house the drafting 
room. Offices will occupy the 
space below the mezzanine and 
will be 80 ft. in depth. Other 
buildings in the plant include 
cafeteria, personnel, plant pro- 
tection, school and first-aid, 
sewage disposal plant, chip 
house and test cells. 



Conveyor bells are being used 
at north American which has 
just completed one of the 
largest systems in the aviation 

method is to break up the pro- 
duction process into several 
subassemblies. Conveyor belts 

through the plan^'what’had 
previously been a continuous 
final assembly movement, is 
now broken into three sections. 
One section of the conveyors 
brings together the wing sec- 
tion and the outer wing pnnels. 
In the second section, the 
welded steel fuselage, mono- 
coque and tail assembly are 
brought together. At the ends 
of these lines, the wing assem- 
bly is transferred to a third 
section, the fuselage assembly 
is brought over and set in 
place on the wing assembly 
and the revised "final" starts. 
In the third step, the plane 
moves tail first toward the 
doors at the end of the final 
assembly floor. Each plane is 
towed onto the flight ramp 
and given a flight test before 
it is accepted by the Army. 
Lines move continuously and 
deliver a certain number of 
planes to the flight ramp in 
each eight-hour period. 


A magnesium welding process 
has been developed that will 
permit construction of lighter 
airplanes with greater speed 
and range than present mod- 
els, says Thomas E. Piper. 
Northrop engineer. Piper told 
the American Welding Society 
that Northrop had perfected 
a method of welding highly- 
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combustible magnesium in 
sheets or tubing and that the 
process would be adapted to 
assembly line operation in "the 


name of a new device invented 
by Ernest Hollenbeck of Vega, 
which is a precision machine 
enabling the operator, by a 
system of gauges, to make any 
bend or rotation in small hol- 
low tubing within one-half a 
degree of accuracy. Forming 
blocks prevent the tube from 
flattening while being bent. 
The machine simplifies the 
bending of tubing of from 'i 
to 5/16 in. dimensions. It 
features a metal rod with a 
360-deg. protracting dial and 
base, and a 6-ft. flexitape rule. 
It is about four feet long by 


Servicing and relamping the 
fluorescent system at Vega, 
which involves 18.000 fixtures 
located in the high bay areas 
35 ft. above the floor, became 
a problem when the plant 
blacked out in December. The 
fiuorescents had a double load 
when paint was sprayed over 
all windows and skylights. 
Scaffolds, crow's nests, crane 
booms and ladders were tried 
in servicing the lights. It was 
finally decided that by using 
the existing overhead crane 
rails, from which to hang a 
suspending bridge, the lampers 
might service the fixtures. 

kiiown as "Mareng Cells" are 
a development of Glenn L. 


. . By Dorsey Adams 

Martin Company, to relieve 
the gasoline shortage. The 

and gondola cars into tank 
cars, wooden barges and boats 

land trucks to carry gasoline 
supplies. The transport tanks 
are an adaption of the cells 
Martin developed five years 
ago as airplane fuel tanks and 
from which was evolved 
America's first self-sealing, 
bullet-proof, gasoline tanks for 
airplanes. 

Production of Flying Fort- 
resses at Vega has been 
stepped up at least three 
months through the new use 
of plastics in aircraft tooling. 
Ground walnut shell flour is 
mixed with an oil resin, and a 
catalyst or accelerator. This 
thermosetting composition is 
mixed, poured into molds, and 
then placed in an oven at 175 
deg. F. Baking time depends 
upon the size of the casting, 
and runs between two and 
eight hours. The plastic is 
then sent to the shop.^ where 

up to 8.000 lb. pressure per sq. 
in. under the hydropress, a 

block, saw jig, punch jig. 
checking fixture or forming die 
for plexiglas noses. 

Employee Victory Committee 
has been formed at Lockheed- 
Vega to help conserve vital 
materials and educate workers 
to guard their health and 
work safely in an all-out efforl 
to prevent loss of time on pro- 


duction lines. Composed en- 
tirely of employees, the com- 
mittee makes use of cartoon 
posters, drawn weekly, which 
rotate around the departments 
and plants. A survey group 
talks to the workers, reports 
reactions, and collects sugges- 
tions and ideas for speedier 
production, short cuts, mate- 
rial conservation, health and 
safety. 


Three man-hours per wing are 

Company, through use of a 
new device developed by the 


engine transitional bomber 
pilot training plane furnished 
United States Army Air Forces 


wing's leading edge. 


Amendment No. 7 to supple- 
mentary Order M-15-b-l. 
establishing specifications for 
the manufacture of airplane 
tires, was recently issued by 
the Director of Industry Oper- 
ations, The specifications, ex- 
pected to save 750 tons of 
crude rubber per year, were 
approved by the Aircraft and 
Rubber Brandies of the WPB. 
the Bureau of Aeronautics of 
the Navy, the Material Center 
of the Army Air Forces, and 
the Aeronautical Board of the 
Army and Navy. A list of 
specifications and rubber com- 
pounds to be used is attadied 
to the order. 
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Glider Pickup Will Speed Pilot Training 
Use on Future Cargo Trains is Predicted 


Wilmington, 
glider pickup device, developed 
by All American Aviation a: ' 
satisfactorily tested at Wrig 
Field by the Air Force, prob- 
ably will be adapted to t' “ 
pickup of large military a 


civil ct 


;r glid- 


1 by multi-engine 

velopment of- the du Pont 
air mail pickup equipment. 

pickup will help to speed glider 

pilot train 

large cargi 
program. 


ig for the A 
and troop c 




If 1 g. is exceeded, an auto- 
matic shock absorber goes into 
action. Part of the shock is 
taken by the tow-line itself, 


which is made of nylon to give 
greater resilience. 

The company was unable to 
obtain a glider for tests, and 
a two-place Cub Training 
plane was used instead, with 
no change except its propeller 


was removed, and a burden re- 


lease attached to the hub. The 
engine had to be left in to 
maintain the center of gravity 
and proper control. When 
light planes are converted to 
gliders by taking the engine 
out, a third person must be 
carried in a seat in the nose. 

Tests at Wright Field were 
made with Stinson light mono- 
plane tow plane hauling an 
XTG-3 glider. 


AAF-Airline System Flys 500 Tons Weekly 
Expects 300 Planes by Last of This Year 


w Contract Air Cargo 


airlines. Each plane averages 
10 hr., or 1500 mL, a day, 
carrying about 3,500 lb. Only 
the cooperation of the airlines 
made it possible to fulfill this 
schedule for its first 30 days, 
says Maj.-Gen. H. J. F. Miller, 
commanding the Air Service 


The 15 lines operating are: 
American, Braniff, Chicago & 
Southern, Continental. Delta. 
Eastern. Inland, Mid-Conti- 
nent, National, Penn-Central, 
TWA. United. Western, North- 

Planes fly practically the 


the pilot's familiarity with the 
route, and taking advantage of 
existing maintenance and 
service facilities. For long and 
cross-country flights, pilots 


Chief of the CACD of the 
Air Service Command is Lt.- 
Col. Robert J. Smith, formerly 


A number of air freight ter- 
minals have been established 
at centers of industry through- 
out the country. Almost every 
trip carries such items as air- 
plane engines, parts, arma- 
ment. carburetors, generators, 
propellers. During the first 
nine days the Cargo Division 
of the Air Service Command 
carried almost 800 military 
personnel. 

Among the converted planes 


are DC-3's, Lockheed Lode- 
stars, and Boeing 247's. Doug- 
las C-47's. the large new 4- 
motor C-54’s, and Curtiss 
C-46’s, will be added as they 
are produced. 


TWA Develops Machine 
To Clean Radiators 

The interior of aircraft oil 
radiators are cleaned more 
efficiently and simpler with 
the aid of a machine devel- 
oped by TWA at Kansas City, 
Mo. A cleaning solution 
pumping mechanism is de- 
signed so that a reversal of 

per minute. This slushing 
action keeps all particles and 
liquid agitated and allows 
more thorough washing of the 
radiator core tubes. The 
radiators are automatically 
rotated at the rate of one 
revolution per minute at the 
same time the solution is being 
pumped through them. This 
spills the heavier material, 
such as metal chips, sand and 
flake carbon which is carried 
out the radiator core. 


Goodbye to Boeing 247 
United Sells All to Army 


air 


with 


streamlining, its low-wing di 
sign, its departure from tl 
' i-motor power of that tim 
id especially its "three-mili 
•minute" speed. Boeing hs 
built only two or three mom 
planes before the 247, havir 
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• Night after night, through far-flung trackless 
skies, American -bliilt aircraft wing their way, 
guided only by instruments, glowing pale and clear 
in the blackness of the cockpits. 

Small wonder that performance specifications are 
set so high for the low-tension electrical cable on 
which instrument visibility (and sometimes instru- 
ments themselves) depend. 

Approved for this demanding service, and for all 
The ELECTRIC AUTO-LITE 


low-tension aircraft electrical circuits, is the new 
Auto-Lite Sterling "B” Braid Synthetic cable, 
which releases rubber for other vital purposes. 

Small in diameter, light in weight, tough and re- 
sistant to abrasion, "B” Braid Synthetic combines 
exceptionally desirable characteristics, as compared 
toother types of construction. Manufactured in sizes 
from 20 Ga. to 00 Ga. For complete information 
write for Auto-Lite Sterling Catalog Insert No. 838. 

COMPANY • WIRE DIVISION 


In its 26 great manufacturing divisions, 
Auto-Lite is producing for America's 
Armed Forces on Land, Sea and in the Air 

AUTO-LITE 

Sterling 
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WIRES AND CABLES 



Although there were othi 
airliners in the late 1920's, tl 
Ford tri-motor was regarded 
as standard equipment. The 
247 displaced the Ford, and tl" - 
DC-3, built along the sam 
lines, came next. Probably tt 

will be one of the four-engine 
family, while the two-engine 

equipment continues to s 

on feeder lines. 


New Priorities July 15 
Non-Priorities Still Ride 

The third system of airline 
priorities is now in effect. 
First was moderate control ad- 
ministered by Military Di- 
rector of Civil Aviation, Maj.- 
Oen, Donald Connolly. The 
second was initiated recently 
when Col. Ray Ireland, r* 
signed from United Air Lin 
took charge of priorities under 
the Air Division of Transpor- 
tation Service, Services of 
Supply, Army. A third sys- 
tem. designed to decentralize 
control of priorities in 
number of regional offices, w 
effective July 15. The old form 
of certificate was honored ti" 
July 3 


of available sj 
effort. But many persons 
without priority r " 


Air Express Shipments 
80 Percent War Cargos 


than 80 percent of all shlp- 

rectly or Indirectly for \ 
program, according to K, 
Merritt, general sales manager. 
Railway Express Agency. " 
most every transport plane 
takes off with at least part 
of its load consisting of re- 
placement parts or other item! 
for which speedy delivery ii 
essential, he said. 


Pan American-Grace Takes 
Third Hop Over Andes 


. . s border area around 
Tulcan, Ecuador and Ipiales. 
Columbia, the Civil Aeronau- 

ficate of Pan American-Grace 
Airways, Inc., authorizing 

them to engage ir * 

portation between 
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Is without airport facilities but 
is connected with Ipiales by 
a 7-mi. modern highway and 

carrier to serve both commu- 
nities. The President approved 
the authorization. 

The new service will be oper- 
ated as a part of Panagra's 
local Ecuadorian service which 
was authorized by the CAB as 
a substitute for the operations 
of SEDTA. the German affili- 
ated airline whose operating 
rights were canceled by the 
Government of Ecuador in 
September, 1941. 

The CAB amended the cer- 
tificate of PAA for service to 
Tanacross, Alaska, and Bur- 
wash Landing, Canada. 

The board denied a request 
by Alaska Air Lines, a new 
company, for a certificate be- 
tween Juneau and Anchorage. 

A large new hangar, especi- 
ally for servicing airplanes 
before they are ferried to the 
Allied Nations in Africa, the 
Middle East and beyond, was 
recently opened in Miami by 
Pan American Air Ferries, Inc. 

PAAF has set up a well- 
rounded organization for de- 
livering planes to their ulti- 
mate destination, in coopera- 
tion with and correlated to 
those of the United States 
Army Air Force Ferrying 
Command. 


Gulf, Mobile and Ohio 
Applies for Air Freight 

The Gulf, Mobile and Ohio 
Railroad is seeking CAB auth- 
ority to establish a subsidiary 
air company. Rebel Air 
Freight Inc. Air services would 
be provided in the general ter- 
ritory now served by the rail- 
road. with a main line mail 
and freight route from Chi- 
cago to New Orleans, via East 
St. Louis, St. Louis, Memphis, 
Birmingham, Montgomery and 
Mobile. 


Mail Rate Cut 
Not Retroactive 

A CAB order reducing air 
mail rates for Pan American 
Grace Airways, effective July 
1, will not be made retroactive, 
according to a tentative deci- 
sion. This means, it was ex- 
plained, that the board will 
not “effect the recapture of 
profits" earned under previous 
rates. The board's order fixed a 
base rate of 39.38c. per air mile 
which, it is estimated, would 
effect a $700,000 annual reduc- 

pite the fact that it Is expected 
some 61 percent more revenue 
miles will be flown this year 


Express Will Continue 

Air Express will continue to 
be flown over the nation's 
commercial airlines on all 
scheduled passenger flights, 
says the Air Express Division 
of Railway Express Agency. 
Revised schedules provide di- 
rect air service to 350 airport 
cities and combination air-rail 
express service gives all other 
cities expedited service. Most 
air express is handled on 
evening and night flights, and 
the revised passenger plane 
flights of the airlines provide 
for night schedules, but an 
effort is being made to get 
shippers of essential goods to 
ship earlier so as to move more 
tonnage on the day planes, 
which have more cargo space 


Report on Three Accidents 

The House Committee on 
investigations of air accidents 
stated that the crash of a 
TWA passenger plane near 
Las Vegas, Nev., January 16, 
was due to the negligence of 
Captain Wayne Williams, the 
pilot. Twenty-two persons 
were killed. The report said 
Capt. Williams failed to follow 


Las Vegas and Los Angeles, 
and that he flew at an altitude 
less than necessary to clear 
Potosi Peak. CAB had not yet 
issued its report on the acci- 
dent as this was written. ^ 

reported on the crash of a 
Northwest Airlines transport 
plane near Fargo, N. D., last 
October. The committee found 
that the pilot’s let-down to 
check the ceiling was the 
cause, and recommended a 
regulation to prohibit such ac- 
tion after a pilot has been 
advised that weather condi- 
tions are not suitable for 
landing. Such a regulation 
has been drafted by the CAA 
but has been opposed by some 
of the airlines. 

CAB reported investigation 
of the accident to a Penn- 
Central plane near Morgan- 
town, W. Va., last October. 


After coming in high or fast 
or both, the captain let the 
plane roll about 1500 ft. to a 
point about 700 ft. from the 
end of the runway. Applying 
the brakes, and getting no 
response, he initiated a 
ground-loop, with major dam- 
age to the plane and minor 
injuries to four passengers. 
Probable cause, the board 
finds, was failure to apply the 
brakes in time to permit a 

were found ineffective. 


Air Service Suspensions 
Authorized By CAB 

To compensate for equip- 
ment diverted to war trans- 
port, the CAB has authorized 
temporary suspension of serv- 
ice at the following points: 
Aberdeen, S. D.: Bismarck 
(Mid-Continent Airlines only) 
and Minot, N. D.: Bridgeport, 
and New Haven, Conn.; Doug- 
las, Ariz.; Elkins. W. Va.; Elko, 
Nev.: Galveston. Texas; Hel- 
ena, Mont.; Idaho Falls. Idaho; 

Auburn, Caribou, Waterville 
and Millinocket, Me.; Albany, 
Niagara Falls and Utica, N. Y.; 
Lincoln, Neb.; Red Bluff, 
Calif.; Springfield, Mass.; 
Wenatchee and Yakima, Wash. 

Service on the following 
routes or segments was also 
temporarily suspended: Amer- 
ican Airlines between Boston, 
Mass., and Syracuse, N. Y.; 
Continental Air Lines between 
Pueblo, Colo., and Tulsa, Okla.; 
Eastern Air Lines between 
Nashville, Tenn., and Florence- 
Sheffield-Tuscumbia, Ala.; be- 
tween Memphis, Tenn., and 
Tallahassee, Fla.; between At- 
lanta, Ga.. and Tallahassee. 
Fla.; between Tampa and Tal- 
lahassee. Fla.; between Evans- 
ville, Ind., and Louisville, Ky.; 
and between St. Louis. Mo., 
and Nashville. Tenn.: Inland 
Air Lines between Cheyenne, 
Continent Airlines between 
Minneapolis- St. Paul, Minn.. 
Des Moines. Iowa, and Kansas 
City, Mo.; and between Des 
Moines and St. Louis, Mo.: 
Northeast Airlines between 
Boston, Mass., and Montreal. 
Canada; Northwest Airlines 
between St. Paul-Minneapolis. 
Minn., and Duluth, Minn.- 
Superior, Wis.; and between 
Spokane. Wash., and Portland, 
Ore.; Pennsylvania - Central 
Airlines between Norfolk. Va.. 
and Knoxville. Tenn.; between 
Washington, D. C., and Buf- 
falo, N. Y.; between Grand 
Rapids, Mich., and Chicago, 
111.; and between Muskegon, 
Mich., and Chicago, 111; Trans- 
continental & Western Air be- 
tween Phoenix, Ariz., and Las 
Vegas, Nev.; and between St. 
Louis, Mo., and Cincinnati, 
Ohio: and United Air Lines 
between Pendleton, Ore., and 
Spokane, Wash.; and between 
Los Angeles and San Diego, 
Calif. 
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So it’s u light tliey want*** 


They wanted a fight. They started 
it. ..11 years ago in Manchuria.. .8 years 
ago in Ethiopia...} years ago in Poland 
and 8 months ago at Pearl Harbor. 
American diplomats continued negotia- 
tions to the zero hour of the attack. 

But now America has discarded the kid 
gloves of diplomacy for the grim strate- 
gy of arms, and American industry shares 
fully in acceptance of that challenge. 

Your American aviation industry 
is prepared and expanded. Now, it 
builds the best airplanes in the world, of 
every type.. .and more of them than any 


other nation. Lockheed will continue to 
strain every sinew., to produce more and 
more Hudson bombers and Lightning 
P-38 interceptor pursuits. Lockheed 
Aircraft Corporation, Burbank, Calif. 

for protection today, and 
progress tomorrow, look to 

tciJtheed 

FOR LEADERSHIP 


AVIATK 



Now we make it official... The Liberator 


W E always thought of her by 
her U. S. Army designation — 
the Consolidated B-24. 


We were so busy setting up the 
industry’s first big-bomber assembly 



manufacturers . . . that we didn’t 
worry much about a name for the 
B-24. 

Then we discovered she had al- 
ready i con a name. The British 

American newspapers picked up 


the name and passed it on to the 
public. Presently we found that 
even we ourselves were calling her 
the Liberator. 

So, from now on. Liberator 
is official. Consolidated Aircraft 
Corporation, San Diego, California. 


CONSOLIDATED builds Battleships of the Air 

N, August. 1942 
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News Notes From Britain 

London i Special to Avia- 

ciated Airways Joint Commit- 
tee of representatives of prl- 

formerly responsible for va- 
rious services in the British 

months of joint operation— up 
to June, 1941—1,226.590 mi. 
were flown and 46,693 passen- 
gers, 889,898 lb. of mail and 
227,332 lb. of freight carried. 
But these figures which have 
only now been released do not 

were hindred by restrictions 
and air raid warnings, especial- 
ly at the outset. Later traffic 
increased considerably — on 
some lines to four times the 
weight carried twelve months 

mainland to the Isle of Man. 
Other services were to North- 
ern Ireland, the Hebrides. Eire, 
and the Scilly Isles. Of all 
the services six operated with 
complete regularity by the 

others with almost’ complete 
regularity. The operating and 
engineering staff of Associated 
Airways numbers more than 
100. The British Government 


pays Associated Airways Joint 

£51,500 per annum plus a 
variable sum which depends 
upon payload capacity, mile- 
age. and the price of gasoline, 
subject to deductions accord- 
ing to the participating com- 


itrong Whitworth Whit- 
These required altera- 


urkey). Aircraft 

aviation companies before the 
ar, and the machines used by 




ON SCHEDULE ... by "Vista” 

The sources of air transport news outside the United 
States and the Western Hemisphere arc getting rarer 
and rarer, and it is therefore gratifying when a letter 

and can go into details where others can just guess at 
facts and hope for the best, where friends are concerned. 
In the April issue the hope was expressed that the Dutch 
would have been able to spirit some of their transports 
away from the East Indies to Australian and Indian 
bases. Mr. Vincent Harris, now in this country for air 
ferrying service, was flying in Malaya at the time that 
the storm broke loose. He writes us as follows: 


"I noticed doubt in your April issue on the fate of the 
machines used by the KLM and KNILM in the Dutch 
East Indies, and thought that what little knowledge I 
have re matters in that part of the world during the 
December-January period may be handy to you. 


KNILM machines v 


the KLM by the KNILM- 

' he Jap planes during 

Sumatra; this was rather a surprise 
; had Dutch markings on their machin 
destroyed, and most of the mail also. 


ed by the Japs, either 
DC-5 (taken over from 
as caught on the gro 


"A DC-3 on its way to Java from an airport in Borneo 
was shot down, but managed to make a rough landing 
and evacuees and crew were unhurt, but some were killed 
as the enemy plane shot up the "3" on the ground. 
Another ''3” was shot down near Timor and nine were 
killed I think. 


"Also earlier in the piece, while waiting at 'Panang 
( Malaya) airport for a report that there were no air 
raids on my course to Singapore, a KLM machine was 
missing, but I don't really know as Penang fell two or 
three days later. (This machine was later reported 
shot down with crew and passengers lost— Ed.) 

"I heard a lot of other wild stories of course. Just what 
happened to the rest of the fleet of the KLM and KNILM 
—I don't know, they may have got to Australia. One ''3'' 
did, you most likely remember the story of the chief 
pilot (a Russian) being shot down on Brome Beach 
on the N. W. Australian coast, some were wounded when 
the Japs machine gunned them on the ground (as usual 
the Rats), and the RAAF picked them up next day. 
(The pilot was Iwan Smirnoff, famous for his eight-day 
return flight to Indies Bandoeng airport in 1933 in the 
'•Pelican'' with Christmas mail— Ed.) 


"I was flying for an airline in Malaya, and we had some 
bad luck also, one pilot killed and another interned, 
and we lost our lour machines in various ways. 


"I would also like to state that the KLM and Quantas 
Empire Airways (the latter being the Australian flying- 
boat service between Sydney and India) , both did' a grand 
job of work in getting the women and children out of 
Singapore and Java, and home to Australia (that is 


and airlines can do, was disclosed at this writing— a vital 
part for one of our battleships near Australia was shipped 
from the East Coast on a Saturday, reached San Fran- 
cisco Sunday, and was in the hands of the Navy men on 
the following Wednesday, after covering 10,000 miles in 
4 days. This perhaps coincides with recent stories that 
our planes are now flying to Australia non-stop from 
this country and Hawaii, an impressive feat if confirmed. 
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(South-Eastern France), Mai- 
son Blanche (Algeria) and 
Dakar (West Africa) were be- 
ing re-equlpped and enlarged. 
French aircraft factories 
which are working for trans- 
port services are known to 
produce some very big ma- 
chines suitable for transatlan- 
tic flights— Se 200, Potez, 161, 
Late "Mareshal Petain”, Bre- 
guet, Cams and Bloch. Dis- 
cussions between Air France 
and Iberia, the French and 
Spanish aviation companies, 

seas routes as object, and ex- 
change of facilities on the 
lines between Casablanca 
(Spanish Morocco) and Dakar 
and between Madrid and the 
Canary Islands is one of the 
projects under consideration. 
The Spanish scheme for a 
regular service with South 
America is said to be also sup- 
ported by the French aviation 
industry which may indeed 
supply the aircraft if the ne- 
gotiations with the Argentine 
Government succeed. French 
civil aviation is now the spec- 
ial field of study of the new 
Institute of Air Transport set 
up at Aix-en-Provence. 

The Spanish Aircraft industry 
is being reorganized. The gov- 
ernment has declared four 
aircraft manufacturers "essen- 
tial industries" deserving offi- 
cial support: Aeronautics In- 
dustrial S, A., Construcciones 
Aeronauticas S. A. (which 
owns three factories at Ma- 
drld-Getafe, Sevilla-Tablada, 
and Cadiz), Elizalde S. A. (two 
factories at Barcelona), and 
Hispano-Suiza S. A. (factories 
at Barcelona. Ripoll, Guadala- 
jara, and Sevilla). Industries 
Subsidiaries de Avlacion has 
been recognized as supplier of 
equipment, Marconi Espanola 
S. A. for navigation and radio 
instruments, and Sampere 
S. A. for parachutes. 
Karlhoum in the Anglo-Egyp- 
tion Sudan is now served by 
airlines in all the four direc- 
tions of the compass. The 
British Airways flying boat 
route across Africa — once 
weekly in either direction — 
leaves Lagos (Nigeria) along 


the coast to Libreville and 
Pointe Noire (French Equato- 
rial Africa), then follows the 
Niger river valley up to Leo- 
poldville and Coquilhatville, 
turns due west as it enters 
the Belgian Congo to Stanley- 
ville and Port Bell, and finally 
aims straight north on the 
final laps to Malakal-Kart- 
houm-Wadi Halfa-Cairo which 
is of course the northern half 
of the famous Cape-Cairo 
route. A similar route is flown 
by the Belgian Sabena, twice 
weekly to Karthoum and once 

The more northerly route 
from Lagos inland to Kano 
(Nigeria) and then westward 
to Fort Lamy-El Geneina-El 
Obeid-Karthoum is much 
shorter and therefore now 
more important. It is served 
both by Pan-American and 
British Airways, altogether 
nine times a week either way. 
and three of these services 
continue further east to As- 
mara (Eritrea) and across to 
Asia. These are not the only 
West-East air connections in 
Africa, but others are secret. 

The British Airgraph sendee 
for soldiers stationed in the 
Middle East has proved an 

months after its inception- 
on May 13. 1941— some 19,000.- 

000 airgraphs had been han- 
dled, and now some 85,000 are 
passing through the General 
Post Office every day. The 
air journey takes about ten 
days, or one-fifth of the time 
required by normal air mail, 
to the Middle East, and the 
saving in weight is 99 percent: 

1 lb. of films contains 3.000 
airgraphs, while 1 lb. of air 
mail averages 30 letters. Air- 
graph facilities are now avail- 
able also for civilian mail be- 
tween England and the Middle 
East, Bahrein, India, Ceylon, 
and Seychelles. The overall 
time for the England-India 
service is 17 days. In the 
near future civilian airgraph 
services will be run also to 
and from East and South 
Africa, and later the airgraph 
forms may be adapted to bills 
of lading and other business 
documents, codes and ciphers. 



Rolls Royce Vulture 
Engine Construction Data 

The X-Type Rolls-Royce Vul- 
ture Aero Engine is not at 
present in production, but offi- 
cial details now released by 
the Air Ministry are of inter- 
est because this engine seemed 
to have a great future when 
it was first produced and 
might have been developed 
further had not war conditions 
made concentration on other 
types imperative. The X-type 
engine owes its name to the 
arrangement of the 24 cylin- 
ders in four blocks of six each 
on a common crankcase with 
an angle of 90 deg. between 
the blocks. It is liquid-cooled 
and with a capacity of 42.5 
litres the largest motor yet 
made by Rolls-Royce. The 
cylinders have 5 in. bore with 
a piston stroke of 5V4 hi. 
Cylinder blocks, head and cool- 
ant jacket are of aluminum, 
with wet cylinder liners of 
steel. The crankshaft is car- 
ried in seven bearings. Each 
cylinder has four valves, oper- 
ated by overhead camshafts, 
following normal Rolls-Royce 
practice, and two sparking 
plugs, two independent 
screened magnetos being used 
in conjunction with two sepa- 
rate H.T. distributors. The 
centrifugal supercharger has a 
two-speed gear and delivers 
mixture through two main 
trunk pipes, each feeding two 


blocks of cylinders. The en- 
gine gives 1,845 bhp. at 3,000 
rpm at 5,000 ft. with the su- 
percharger in low gear. With 
the supercharger in high gear, 
it develops 1.710 bhp at 15,000 


The Air Transport Auxili- 
ary is the close counterpart 
of the Atlantic Ferry Service 
for flying RAF planes from 
factories to airfields in the 
British Isles. ATA pilots may 
have an easier task than 
Transatlantic flyers, since they 
cover only short distances and 
have an efficient ground or- 
ganization at their disposal, 
but there is no lack of varia- 
tion in their work. To reach 
top class they must be able to 
fly several of the more ad- 
vanced Service types of air- 
craft. ATA was first formed 
by British Overseas Airways 
Corporation. Members of civil- 
ian air clubs, over-age airline 
pilots and others who are not 
suitable for service with the 
RAF form the ATA personnel. 
A number of the pilots have 
come from the United States. 
Training is in two schools, 
elementary and advanced. 
Operations are conducted 
fifteen in all parts of the 
British Isles, varying in size 
from 3-4 to 30-40 pilots. To 
these three times the number 
must be added for mechanics 
and workers who do the clean- 
ing. refueling, engine starting, 
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STEEL IS FLOWING TODAY THAT 
WILL BE FLYING NEXT MONTH 


Alloy st 


ighty heat of 
, is just being 
born when it teems into ingot molds. 

How soon can the raw steel in 
those ingots be brought to maturity 
as parts in finished warplanes (or 
tanks, guns, ships, munitions)? How 
much of it can be actually put to 
work, with only a bare minimum 
of scrap, "reject” and spoilage 
losses? In this war, a battle easily 
may hang on the way any one plant 
handles its problems of production 


The Allegheny Ludlum line-up of 
alloy war-steels includes stainless 
and heat resistant, tool, valve, ni- 
triding and electrical steels. In- 
formation on their more effective 
fabrication and use includes certi- 
fied "Blue Sheets” for engineers 
and technical men; "Handbook of 
Special Steels" for production men; 
"Elementary Discussions" of tool 
and stainless steels for training 

• Tell us your alloy steel problems 
— particularly if yours is a converted 
plant, making unfamiliar products 
from strange materials. If we don't 


Field Staffs are also at 



Al/et/leny Ludlum 

STEEL CORPORATION 
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etc., but are also responsible 
for routine inspections. Both 
pilots and ground personnel 
include an increasing number 
of women. The ranks of the 
officers employed correspond 
roughly to RAP ranks but 
carry different names; they 
range upward from the Third, 
Second and First Officer to 
Plight Captain, Captain, Com- 
mander, Senior Commander, 
and Commodore. For admin- 
istrative purposes the British 
Isles are divided into four ATA 
areas: Northern (Incl. Scot- 
land and Ireland), Southern, 
Midland, and Headquarters. 
Each of these has one special 
repair station, and ATA can 
also rely on RAF Mainte- 
nance Command for assistance 
in major repairs to Service 
aircraft. For minor repairs 
the pools use their own re- 
sources. Tlie demands made 
on the engineering personnel 
are of course very high and 
require a great deal of varied 
experience. Improvisation and 
adaptability are indeed quali- 
ties which are needed by ATA 
in all its divers activities. 

British Airways' Servicing 
Department has grown so 
much that it is now a self- 
contained factory with ma- 
chine, fitting, erection and 
construction shops of its own. 
Several testing and other de- 
vices developed in the section 
have been patented and ac- 
cepted for general use by the 
Ministry of Aircraft Produc- 
tion. Among its specialized 
apparatus, as described in 
“Trade and Engineering," Is 
a universal instrument stand 
for testing instruments and 
units not included with the 
engines, such as Autopilot in- 
struments, oil pumps, vacuum 
pumps, oil gauges, tempera- 

universal propeller stand is 
used to carry the propeller 
straight from the engine, turn 
it from the vertical to the 
horizontal position as required, 
check assembly and blade 
angle, torque ( loading, and 
store the airscrew in the mini- 

hydraulically controlled pro- 
peller blade-twisting machine 
with two double-acting cylin- 
ders is used in conjunction 
with a 30-ton hydraulic press 
of the open mouth type to 
which an automatic press tool 
has been fitted to maintain 
the pitch angle during 
straightening of the blade. The 
hydromatic or constant-speed 
propeller and constant-speed 
unit test stand is another 
multi - purpose instrument 
fitted with numerous and com- 
plicated controls. Other spe- 
cialized equipment are the 
autopilot, horizon and gyro 
rudder test rig (which is con- 
structed to reproduce as 
closely as possible actual flying 
conditions) and the plug test- 
ing machine and servicing 
equipment (which comprises a 


clock gage to measure the 
electrodes for grinding, a press 
for setting the points, a sur- 
face grinder and a plug testing 
machine for single lever oper- 
ation). The advantage of all 
these specialized and compli- 
cated devices is that necessary 
testing operations can be car- 
ried out in less time, yet with 
complete efficiency. ' 

vals is reported by the manu- 
facturers of Gipsy, the engine 
used for British Empire train- 
ing planes, who state that 
their product is now approved 

hauls and without intermedi- 
ate top overhauls. They claim 
it is the only engine in the 
world approved for such serv- 
ice between dismantling. 


Canadian News 

By JAMES MONTAGNES 

Toronto, Can. (Special to 
Aviation) — On July 1 a new 
British Commonwealth Air 
Training Plan agreement went 
into effect. It will expire 
March 31. 1945. and this period 
of operation is expected to 

SI, 500,000,000. Canada's 
of the total cost will be $750,- 
000.000. Considered one of the 
Dominion's most important 
contributions to the United 
Nations war effort, the train- 
ing plan has been expanded 


considerably since it was first 
conceived. The original plan, 
which started on December 17, 
1939, and was to end March 
31, 1943, was to cost $600,- 
000,000, of which Canada's 
share was $350,000,000. The 
estimated cost of the expanded 
plan was to be $824,000,000 
and Canada was to pay $542,- 
000.000 of this amount. 

The British Commonwealth 
Air Training Plan has far ex- 
ceeded its original objectives. 
The aircrew graduates of the 
Canadian training schools are 
providing much of the man- 
power of Britain's bombing 
fleets, as well as of lighter, 
reconnaissance and army co- 
operation squadrons. Under 
the new program the same 
four nations. Great Britain, 
Canada, Australia and New 

training plan on a greatly in- 
creased scale. Many more 
men will be trained. Australia 
and New Zealand will send as 
many trainees as possible, 
keeping in mind the needs of 
defense at home. Canada will 
still supply a substantial pro- 
portion of the recruits. The 
quota of Great Britain will be 
considerably increased and will 
include men from other parts 
of the Empire and from Eu- 
ropean members of the United 
Nations. Royal Air Force 
schools in Canada will con- 
tinue to be operated and be 
more closely integrated with 
the plan than before. All new 
schools will come under the 



o provide a single pool 
of trained airmen. 

Operational training in Can- 
ada will be on an expanded 
:cale. Because of this and 
if the training in Canada of 
nore pupils from Great Brit- 
lin, more English airfields will 
ie cleared for offensive action. 

The Royal Canadian Air 
Force is already an important 
' ' air forces which 
ijpthe Axis. With 
tommonwealth Air 
n sending its flood 
of trained airmen to Britain 
d other war zones, the pro- 
' growing rapidly. 




the w 
expend! 
this yei 


e than 115,000 
e RCAF and every 
month about 4,000 more men 
are added to the force. 

Emphasis has been placed on 
Canadian defensive prepara- 
' ice Japan's entry into 
Out of an estimated 
:ure of $585,000,000 
_r, $247,000,000 will be 
i to strengthen Canada's 

ie air defenses. A further 

$42,000,000 is to pay for de- 
’ : airfields in Canada. 
Under the new air training 
plan Canada's home air de- 
' e fully provided for, 

while overseas the number of 
RCAF squadrons is to be in- 
' ‘ " e present 22 

squadrons. The majority of 
hese squadrons are in Britain, 
mt there is one in the Far 
last and another squadron 
.n the Near East. Thousands 
of Canadian airmen are also 
distributed among hundreds of 
RAF units in every theater 

now on Canadian air- 

3 be attached to the 

RAF will be posted to units 
' e Canadians are serving 
and the overseas headquarters 
the RCAF Will exercise 
h greater control^ orer_ all 


for experience. Where 

possible. Canadian fighter sta- 
tions will be set up to be com- 
manded and manned by Ca- 
nadians. 


Canada’s junior air force, 
the Air Cadet League of Can- 
ada, operating closely with the 
Royal Canadian Air Force, and 
having as members school- 
boys 12 to 18 years of age. 
enlisted 15,000 youths for ele- 
mentary aviation training in 
its first year. By the end of 
its second year the air cadets 
expect to be 50.000 strong. The 
boys receive their training 
after school hours, go to camp 
with the RCAF this summer. 
The organization is a volun- 
tary one, designed to prepare 
boys for the RCAF as they 
come of age. 
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AVIATION FINANCE 


* * * By RAYMOND HOADLEY * * * 

AIRCRAFT STOCKHOLDERS henceforth will have to wait 
until the annual reports are issued to get an insight into 
the earnings and financial standing of their companies as 
the War Department has banned the issuance of quarterly 
reports by the basic suppliers of aircraft. This means that 
concerns like Boeing, Curtiss-Wrlght and Douglas will aban- 
don the usual three months statements of sales and earn- 
ings figures while companies simply supplying parts such 
as Goodyear Tire & Rubber and the Sperry Corp. will 
not be affected by the Air Forces request. As a means of 
closing up an avenue of important military information 
for the enemy the ban probably has merit but from the 
standpoint of the stockholder it makes more difficult than 
ever his attempt to gage the current earnings outlook and 
immediate prospects of the aircraft stocks in which he is 
interested. It is interesting to note, however, that officials 
of the two largest and most Integrated aircraft companies— 
Curtiss-Wright Corp. and United Aircraft Corp.— have gone 
on record as predicting that 1942 earnings will fall some- 
what under those reported for 1941. As this was written, 
the 1942 tax bill had not been presented to the Senate, 
But all indications are that the new revenue act will be 
sufficiently steep to preclude any gains in earnings this 
year by the average aircraft manufacturer despite the huge 
gains in sales deliveries all will achieve. 

In the meantime, the majority of aircraft companies are 
postponing dividend action until after the tax bill is in 
final form. Usually there are a considerable number of 
semi-annual dividend-declarations in June or July. This 
year they have been few and far between. Thus the stock- 
holder is as much in the dark regarding the dividends 
he will receive this year as he is regarding other features 
of his company's financial affairs. 


Wall Street experienced a 
couple of pleasant surprises 
last month which lifted some- 
what the perpetual gloom that 
prevades the financial mart 
these days. Erie Railroad de- 
clared its first dividend while 
Boeing Airplane directors 
voted the first disbursement to 
stockholders since its initial 
dividend in 1937. The first 

40 cents: this time it totaled 
an even dollar and the finan- 
cial district is inclined to ex- 
pect another dividend pay- 
ment this year although it is 
understood the Boeing board 
is not committed to a definite 
dividend policy. 

Output of Martin aircraft this 
year will exceed the 1939 pro- 
duction of the entire aviation 
industry, according to Glenn 
L. Martin, president of the 
company who estimates his 
1942 deliveries from $250,000.- 

000 to $260,000,000 compared 
with $67,000,000 in 1941. Output 
has increased each month this 
year and the company passed 
its 1941 plane production total 

Solar Aircraft report for the 
fiscal year ended April 30 shows 
net sales at an all-time high 
of $8,553.000— an increase of 
four and one-half times those 
of the previous year. Net 
earnings stood at $280,384 or 

pared with $97,566 or 20 cents 

the close of the fiscal year 
the company has negotiated a 
$3,000,000 line of credit which 
made possible retirement of 
all short term bank loans, 
repayment of customers' ad- 


current accounts. The' man- 
agement has already borrowed 

$2,000,000 under this credit line 
and the additional $1,000,000 is 
available for additional work- 
ing capital if required in con- 
nection with the operation of 

Middle West. 

of y s"n A D r iego, U CahV, C rreenUy 


announced that sales and 
profits in the first half of the 
company's fiscal year exceeded 
those of any similar period in 
its history. Output is to be 
further expanded to meet the 
requirements of a "consider- 
ably" enlarged backlog. 



operating a large portion of 
their transport fleets for the 
100-odd planes which are 
operated for the government 
carry their full share of main- 

while those still on civilian 
runs are flying capacity loads 
in many cases that would have 
been considered impossible a 
year ago. Then too. the elim- 
ination of discounts on round 
trips and other similar econo- 
mies will add materially to 
revenues. As a result trade 
circles now predict that a 
number of the lines will be 
able to keep well in the black 
this quarter. 

tion. when * peak output is 
reached sometime during the 
first half of 1943, is expected 
to result in shipments at a 
yearly rate of more than four 
times the $122,000,000 sales 
reported in 1941. Nash's war 
activities are mainly in the 
aircraft field, consisting 
largely of aircraft engines, fly- 
ing boats and propellers. The 
company went into production 
on propellers the first of this 
year and is tooling up for its 
other two main projects. The 
biggest dollar volume job of 
tne three is reported to be the 
giant Vought-Sikorsky flying 
boats. 

Consolidated Aircraft's war- 
plane output is considerably 
in excess of schedule, accord- 
ing to Harry Woodhead, presi- 
dent, who stated recently that 
the assembly line principal 
has made possible increases of 
300 percent to 400 percent in 


situation is tt 
dustry at midyear 1942 is pro- 
ducing a vastly gr 
of war goods than war produc- 
tion officials had thought pos- 
sible at this stage of the effort. 
And when production 1 


operate 
ule, thei 


s strains the supply lii 


Thism . 

materials must be cut off fr 
civilian industries but also that 
there must be increased s: 

the production lines rolling. 

Not much is heard thesi 
days of the over-publicized 
aluminum scarcity, for the 


ON THE RAW MATERIALS FRONT 


fact is that the shortage in 
rubber, steel, copper, tin, nickel 
and some chemicals is more 

ever has been. Scarcities are 
beginning to threaten in the 
least expected quarters. At 
the same time the situation 
has eased considerably in the 

materials as paper, lead and 
zinc. 

Wood appeared plentiful 
enough until plywood and con- 
struction lumber came into 
such pressing demand. The 
output of timber in 1942 has 
been at the annual rate of 32 
billion board feet while de- 
mand is running between 37 
and 39 billion feet. Military 
construction will take 12 bil- 
lion feet; boxes and containers, 
7 billion and war industry 
housing 4 billion. 

Every furniture maker who 


las the proper equipment ai 
lersonnel will be called upon 
o produce wooden parts and 
ections for airplanes. Eve” 
o. war production officials ex 
press concern over the capac- 
ity of the woodworking indus- 
' ' ' 11 the plywood 






cording to government offi- 
cials, only about 50 percent oi 
the wood needs of the plane 
production program are being 


This n 


s that e 


furniture dealer who can m 
requirements will be recrui 
in the near future to mi 
airplane parts. 

Huge amounts of plywood 
are needed for training planes, 
gliders and c -- ■* 


i has 


arrived* 53 wk 

d for s 


tural parts of fighting planes 
in place of some of the critical 
metals. Wooden structural 
parts, government authorities 
predict, will appear on every 
bomber and fighter plane and 
point out that contracts have 
already been let for cargo 
ships on which wood will be 
used for everything except the 
motors, instruments, controls 
and landing gear. Even the 
H. J. Heinz Co., makers of the 
famous "57” varieties, is un- 
dertaking the manufacture of 
airplane parts from plastic 
bonded plywood. 

Meanwhile America’s No. 1 
material shortage — rubber — 

airplane industry at last. New 
mandatory specifications is- 
sued by the War Production 
Board for airplane tires call 
for about 750 fewer tons of 
crude rubber a year. 
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AIRPLANE ENGINE CASTING 
of MAGNESIUM (Dowmetul) 

by 


This smooth, clean precision casting is typical of thousands of other 
Wellman castings meeting every requirement of rigid government 
specifications. 

It has that fine degree of accuracy essential to aviation work — much 
of which calls for castings to be within -+- or — 1/32". 

Like all Wellman castings, this product has been carefully checked by 
means of our modern laboratory facilities — including X-ray. Quality 
is definitely known . . . good performance is certain. 

Castings in brass, bronze, heat treated aluminum and magnesium 
(DowmetaV. 

raSE WELLMAN BRONZE & ALUMINUM CO. 

General Offices. East 93rd St. Cleveland, Ohio 
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America At War 

( Continued from page S!) 


it all the time, the volume of! freight and 
people that planes ean and do carry in 
emergency, is a revelation when you get 
it down on a mission report. This has 
all been told in recent issues of Aviation 
Magazine. 

Now, in addition to the cargo plane 
program, the Army proposes glider 
cargo. Engineers have known all along 
that a given aircraft engine will haul 
three or four times as much load if it 
is distributed among two or three glid- 
ers and the plane itself. Yet a real trial 
of this interesting proposition had to 
wait for an emergency war goods deliv- 
ery problem. 

Well, it’s being tried, and in earnest, 
too. We can’t tell you much about the 
types and numbers of gliders that have 
been designed and ordered. Except that 
some of them are surprisingly big, and 
that they will carry some heavy weapons 
which, you may have read, have been 
carried in airplanes. They will carry 
soldiers, and their equipment. It is not 
telling the enemy anything to say that 
a tow-plane and gliders of certain types 
can carry a freight car full of food and 
ammunition, more or less, for China, or 
any other place that needs it. 

The experts say that gliders cannot 
yet cross the oceans. The trains are 
slow (as airplanes go) and they have 
to follow fuel stations. Bnt they will 
cross the oceans. 

At present, we arc using ordinary 
transport planes to pull gliders, and 
probably will for some time. As yet 
there is no announced special design of 
a “locomotive” plane. Engineers soy 
there will be one, perhaps not till after 
the war. It would be a power plant 
with just enough wing to support it, 
and of course special aerodynamic fea- 
tures. One of these would be special 
engine cooling. A conventional trans- 
port plane, slowed down and lugging 
gliders, tends to heat up, even with a 
full draft of air. This is not a serious 
problem for the designers. 

An important contribution to this vi- 
tal glider project has been made by 
Dick du Pont’s All-American Aviation 
air mail pick-up system, working in 
cooperation with Wright Field. They 
have added to the air mail pickup cer- 
tain equipment which enables a tow 
plane to pick up a glider without land- 
ing. The glider’s line is placed across 
the “goal” posts, and a hook extended 
down from the plane on a metal arm, 
grabs it. Then, a reel of line in the 
tow plane, to which the hook is attached, 
starts paying out. A brake gradually 
tightens the reel, accelerating the glider 
(Turn to next page ) 


PACKARD 
AIRCRAFT CABLE 

HMHim 



In fast fighters and hard-hitting bombers 
... in commercial transports and private 
planes of the Civil Air Patrol — Packard 
aircraft cable is carrying out its assign- 
ment dependably. Packard aircraft 
cable is designed to meet exacting 
requirements in all kinds of service. 
Packard Electric Division, General 
Motors Corporation, Warren, Ohio. 
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TURCO AIRUON No. 81 


CLEANS ALUMINUM and other 
metal parts by hot-tank immersion. 
Has potent alkaline reaction, but will 
not attack aluminum. Acts by wet- 
ting out but is soapless. Maximum 
alkalinity with safety. Write for Tur- 
co Bulletin No. A-654-228. 

TURCO KOLDWELD 

ETCHES ALUMINUM preparatory 
to spotwelding. Requires only a two- 
minute cold dip and a quick clear 
water rinse. Fast and easy to handle. 
Write for Turco Bulletin No. A-221- 
228. 

TURCO SLIP 

REMOVES ZINC CHROMATE 
PRIMER by immersion. Works 
quickly. Will not attack aluminum. 
Completely safe. No fire hazard. 
Non-toxic. Write for Turco Bulletin 
No. A -657-228. 

Turco Products, Inc., manufactures a 
complete line of Specialized Indus- 
trial Chemical Compounds for every 
operation in your plant. Write us, or 
phone your local Turco Service Spe- 
cialists for the proper answer to your 
problems which involve surface 
cleaning or processing preparatory 
to manufacturing operations, or 
plant maintenance. 


7URC0 TfeODUCIS. (nc. 

^ LOS ANGELES 


SAN FRANCISCO • CHICAGO 
HEAD OFFICE: 

6135 So. Central Avo.. Los Angeles 


without shock, until it is air-borne and 
the reel is firmly locked. 

This is an important development. It 
may make possible the recovery of glid- 
ers landed in enemy territory. The 
pickup, which du Pont believes may be 
made to take on a full train of gliders 
without landing, will be important in 
whatever “powerless” transportation 
there is after the war. 

You find almost complete optimism 
on this point, even among men known 
for their conservatism. They believe a 
great volume of peacetime freight will 
move in cargo planes and gliders. One 
new prospect, which no one has time to 
more than glance at, is gliders for sched- 
uled passenger transport. In theory, 
nothing could be sweeter: no noise, no 
vibration. Not even a sailing yacht could 
equal it. But what problems may arise, 


Water-Based Airplanes 

( Continued from page 95) 


Consequently (apart from a Dornicr 
formula of unknown value) no effective 
retraction of the floats has yet been 
practically accomplished, although in 
some cases their supports have been 
quite usefully stowed away in flight. 

Sponsons are even heavier and of 
more drag. But they have served certain 
practical purposes quite well. They have 
shown indications of hydrodynamic value 
leading to possibilities of hull-beam re- 
duction; but (like most other features 
of the waterplane) these possibilities 
have been little explored. 

Porpoising and Performance 

Porpoising (with which we shall try 
and deal later) has a considerable in- 
direct effect towards hindering perform- 
ance. There have been many prospective 
methods of improving the aerodynamic 
shape of the hull which the designer has 
not dared to try or has had to abandon 
because of the risk of this destructive 
phenomenon. Today tests of the shape 
of all hull bottom features must give 
first place to the avoidance of porpois- 
ing, resulting in an immense restriction 
on both the work and the imagination 
of the designer. 

From the above analysis it will be seen 
that ill order that the waterplane shall 
at least equal the landplane in perform- 
ance, it must meet the following approxi- 
mate requirements (neglecting refine- 
ments such as fineness-ratio improve- 
ments) : 

1. The body, or hull, must be no wider 
than that of a corresponding landplane 
and yet have adequate width for buoy- 
ancy and for hydroplaning lift, 

2. The body, or hull, must be no higher 


Ilian that of the corresponding land- 
plane and yet propellers must be ade- 
quately protected from the water, 

adequate buoyancy or for hydroplaning 
performance must be either retractable 
or of unimportant air drag, and this 
must be achieved for no greater weight 
than that of a corresponding laud gear. 

ihese requirements can be met and 
Kill be met. In general the waterplane 
will probably have a body slightly in- 
ferior aerodynamically to that of the 
landplane. Bui weight and dras are in 
many respects interchangeable terms. 
The weight of retractable water gear 
will be much less than that of land gear, 
leaving a weight differential to be con- 
verted into performance. This differen- 
tia! is likely to be small in the smaller 
planes, particularly for rough water 
use so that the waterplane fighter’s per- 
formance will be about the same as that 
of the landplane fighter; but in the 
larger planes this differential will in- 
crease with size, and their performance 
will be correspondingly higher than that 
of the equivalent landplane. This will be 
surprising only to those who have failed 
to realize that the development of the 
waterplane has hardly yet started. 

To those not very familiar with flying 
boat matters, the technical history of 
the modern hull bottom can be put in a 
very small nutshell. 

In the earliest days of water airplanes 
the plane was (of course) put on a float 
(Fig. 4). This float (of course) had to 

given a flat bottom which terminated 
abruptly at the rear B so that the water 
would not “cling” to it. The effect of this 
termination is knou-n as “step” effect. At 
slow speed the pinning bottom was AB. 
But, as speed was gathered, the float 
rose until the planing bottom was now- 
only DB — -or rather it would have been 
only that DB now pushed up behind 
the center of gravity, causing the nose 
to go down, until a condition of equilih 
rium was reached at EB where the line 
of planing reaction passed through the 
CG. Obviously point B must not be too 
far back because, if it were, a great 
length of float surface would be fric- 
tionally skimming the water at a flat 
angle, and the nose could never be 
raised for take-off. This meant that 
point B had to be close up behind the 
CG. 

With that arrangement alone the air- 
plane could obviously turn over back- 
wards, so a tail float F was fitted. This 
float, except at a very small range of 
angles was either too deep in the water 
or right out of it. and also threw big 
loads on the fuselage. So it was aban- 
doned in favor of a rearward extension 
of the main float (shaded section H). 

(Tarn to page 255) 
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PHOENIX is an improved tracing cloth that defies 
perspiration stains and water marks — that bolds pencil 
smudges and erasure scars at a minimum. Now you can 
have clean tracings, in pencil or ink, free from the 
untidy "ghosts” that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable new 
process that defies moisture, and gives you an unusually 
durable working surface. You can use harder pencils 
with this improved cloth and get sharper lines with 
less tendency to smudge. Even 6H pencil lines show 
clearly, and reproduce sharply! Erasing does not mar 
the drawing surface; erased areas take pencil smoothly 
—and ink without feathering. The new white color 
and increased transparency provide excellent drawing 

Prevents Scars and Stains , ■ 

Let PHOENIX prove its merits on your own drawing 
board. See your K&E dealer, or write for a generous 


This New Tracing Cloth 


on your Drawings 


working sample and an illustrated brochure. 


KEUFFEL & ESSER CO. 


NEW YORK ■ HOBOKEN, N. J. 






OILS 


Al dawn, a gleaming plane rolls in. 
At dusk, an olive-drab war bird— the 
same plane— flies out. The Army lias 
drafted another American Airlines 
Flagship for military service! 

Many American Airlines Flagships 
are now in war paint flying cargo 
and doing duty for the Army Air 
Service Command. This, with the 
maintenance of outstanding com- 
mercial air transportation sched- 
ules, illustrates American Airlines' 
cooperation in the national war 
effort. 

For the past nine years, this great 
fleet of Flagships has been lubri- 
cated exclusively with Sinclair Penn- 
sylvania Motor Oil. For full infor- 
mation about Sinclair Pennsylvania 
and other aircraft lubricants, write 
Sinclair Refining Company, 630 
Fifth Avenue, New York, N. Y. 


SINCLAIR REFINING COMPANY (Inc.) 

540 West Cermak Road 10 West 51st Street _ Rialto Bldg. _ 573 West Peachtree Street 

Chicago New York City Kansas City Atlanta 
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The bottom of this extension, UK. was 
sloped up to avoid interference with the 
function of the main pinning bottom. 
Point B, however, still did its old job of 
terminating the main planing bottom 
and was now called a step. 

As this float grew into a boat (dotted 
line) the hull extended back beyond K 
so that, to keep water from sticking to 
this further extension, K became a 
secondary step. A Vee-bottom was in- 
troduced to absorb water shocks. 

All this happened up to about 1913, 
and no important change in either princ- 
iple or practice has occurred since. No 
other system of airplane hydrodynamics 
has been seriously attempted. 

In brief, until recently all we did was 
to chop and change a few lines of a 
1913 hull to reduce water resistance: 
now we chop those lines around a little 
more to get stability for avoiding por- 
poising. When we have done this, only 
model tests can tell us what we have 
done and, until very recent elaborations 
of the dynamic model technique, we were 
not even sure about that. 

The cause of this state of affairs was 
explained early in these notes. But is it 
any wonder that, as an airplane, the 
wnterplnne has not progressed very far? 

Magnaflux Testing 

( Continued from page 120) 


values indicated, and (2) immersion of 
the part for two minutes in a one ounce/ 
gallon suspension of No. 9 red Magna- 
flux paste in No. 9 refined oil made by 
the Standard Oil Company. The con- 
tinuous method was standardized at 
three current shots of i sec. each to get 
a maximum build up. 

On the assumption that aircraft en- 
gine parts are made of steel of sub- 
stantially the same composition and 
range as the parts tested, the conclu- 
sion can be drawn that the testing of 
aircraft motor parts by the residua! 
method will show up any indications 
serious enough to cause rejection. One 
exception might he made — the testing of 
wrist pins where even the slightest indi- 
cation is cause for rejection. The mag- 
netic retentivity of the parts to lie tested 
determines whether the residual method 
can he applied. If some defective parts 
are found a cross check between the 
two methods will show the effectiveness 
of the residual method for the parts in 
question. 

The residual method of testing should 
not be used when attempting to timl 
deep sub-surface indications. 

Sub-surface indications can be shown 
to some extent by residual but better 
results will be obtained for deep defects 
by the use of more sensitive methods 
such as wet continuous or, preferably, 
continuous with dry magnetic powder. 
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Beech Aircraft Corporation 


WICHITA, KANSAS, U.S.A. 


( Continued from page 256) 
ing influence in the appraisal of the out- 
look for the aircraft industry. It is 
through the type of taxation and pro- 
cedures followed that will have a major 
hearing on the efficiency and economy of 
aircraft production. This places taxes 
and other profit restraints beyond the 
immediate interest of the stockholder : it 
becomes a factor of high policy so that 
I lie best possible results may be achieved 
by the aviation industry. 

Canada's Aircraft Industry 

(Continued from /tage 97 ) 


ture and administer a program of manu- 
facturing of this truiner by other com- 
panies. 

Five major aircraft companies, a large 
number of subcontractors, and a num- 
ber of assembly plants are now engaged 
in turning out the Antoni. Early this 
year the Department of Munitions and 
Supply announced that Federal Aircraft 
had on hand the materials and parts for 
the manufacture of 600 .1 neons, and 
that steps had been taken to provide 
for a large number of spare parts for 
normal maintenance of this trainer. One 
of the big jobs in getting the manufac- 
ture of Aneons ready was to translate 
the English plans to North American 
specifications. Major companies now 
working on parts of this twin-engined 
trainer arc Ottawa Car & Aircraft Ltd. ; 
de Havilland Aircraft of Canada Ltd.; 
National Steel Car Corp. Ltd. ; Canadian 
Car and Foundry Ltd., and MacDonald 
Bros. Aircraft Ltd. 

Service Planes 

The Bristol Balingbroke is being man- 
ufactured by Fairchild Aircraft Ltd., as 
a twin-engine reconnaissance bomber 
and bombing and gunnery trainer. This 
aircraft is used both in service and in 
training at various schools of the Royal 
Canadian Air Force. 

The PBY5 Catalina amphibian re- 
places the older Stranraer flying boat, a 
number of which have been built since 
the start of the war and arc in service 
on the coasts. The Catalina is being 
built by Canadian Vickers Ltd., who 
built the Stranraer, and by Boeing Air- 
craft of Canada Ltd. It is used for 
coastal reconnaissance and as a trainer 
for coastal command aircrews. 

The two service planes being built in 
Canada arc a twin-engine fighter, about 
which little is known except that it is 
to be produced by de Havilland Aircraft 
of Canada Ltd., and a British four- 
engine long range bomber, which is to 
lie built by National Steel Car Corp. Ltd. 

For the United States Navy, the Can- 
adian Car and Foundry Ltd., has started 


producing Curtiss dive-bombers. The 
order for these is announced at approxi- 
mately $100,000,000. This plant 1ms been 
producing Hurricane fighters for Great 
Britain, is now working mainly on the 
Curtiss dive-bomber. 

Canada on her own account has let 
contracts for airplanes worth nearly 
$400,000,000, according to figures re- 
leased by Ottawa in June, 1942 By the 
end of this year the aircraft industry 
hopes to have 10,000 airplanes in the 
air, last year half that number were in 
use for training and coastal defense. 

Accessories and Overhaul 

In addition to the stepping up of air- 
craft production, Canadian factories are 
now turning out aircraft instruments 
and propellers. An aluminum plant in 
Ontario capable of forging the largest 
propellers in the world, is turning out 
thousands of aluminum propellers every 
month. Three other plants arc also pro- 
ducing metal propellers. One of these 
plants is a government-owned factory 
built in the past year. Propellers are 
being delivered not only to Canadian 
aircraft plants but also are being 
shipped to the United States. 

At an Ontario plant is being made 
a high speed fuel pump, for use in air- 
planes being built in California for the 
Royal Air Force. Link Trainers for 
pilot instruction arc built at an Ontario 
plant. Sighting and optical instruments 
for the air force are being manufactured 
at a government-owned factor}’, Research 
Enterprises Ltd., where also are being 
manufactured aircraft radio equipment 
and numerous secret devices. Three 
types of parachutes are being made at 
plants throughout Canada. 


While not directly connected with the 
aircraft industry, it is of interest to note 
that Canadian factories are now turn- 
ing out the munitions with which fight- 
ing planes are equipped, including 
Browning aircraft machine guns and 
ammunition, 500 lb. aerial bombs, prac- 
tice bombs, 50 types of pyrotechnics of 
basic kinds for practice and fighting 
use, four types of parachute flares, and 
much secret equipment and weapons. 

Early this year over 5,500 persons 
were employed in 30 plants to overhaul 
and repair aircraft used for service and 
flying training. With the expansion 
of the Royal Canadian Air Force and 
the growth of air training the overhaul 
program is fast becoming one of the 
larger industries of the Dominion. 
When air training reaches its peak, it 
is planned that about 10,000 planes will 
be overhauled annually. The overhaul 
of airframes also includes the overhaul 
of all instruments and accessories, from 
tires to propellers. For every airframe 
overhaul about three engine overhauls 
are earned out. The cost of overhaul- 
ing a single plane may run from $1,500 
to $30,000 or more, varying with the 
type of plane handled. 

The overhaul industry also handles 
the assembly of all crated aircraft which 
have been made elsewhere for use in 
Canada. In addition, it carries out all 
modifications to aircraft, including 
changes in engine installation and the 
extensive alterations to meet w’inter con 
ditions in Canada. 

The various companies in the indus- 
try last year did work amounting to 
$25,000,000, expect to do four times 
that amount of work during the current 
(Turn to next page) 
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Have you ever considered 

THESE advantages of 

0-E MERCURY LIGHTING? 
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this is the 400-watt (type U-l) G-E Mazda 
mercury lamp. Actual length is 13 inches. 
Like other G-E mercury lamps, it has high 
efficiency, long life, and ruggedness. 


THI MOST ricint addition to G-ITj line of mercury lumps is a 3000-watt Mazda ( A-H9 ) 
lamp. Designed for high-bay lighting, this neie lamp is four times more powerful than any 
previous lamp available for general lighting purposes. Raletl life: 2000 hours. Rated output: 


Sheet Steel 

TAILORED TO FIT YOUR NEEDS 


Have you a problem which involves the 
design and fabrication of sheet steel for 
war use on a quantity production basis? 
Or, do you anticipate such a condition 
in future competitive markets? 


Berger craftsmen have learned what can 
be done with sheet metal to decrease 
weight, increase strength, improve 
efficiency, enhance appearance, lengthen 
life and minimize costs. 


In either event, Berger is ready to show 
you how sheet steel can be tailored to the 
size and shape of your needs— how Berger’s 
complete facilities can be employed to 
produce the items in desired quantity. 

For more than 50 years, Berger has 
specialized in the design, engi- 
neering and fabrication of sheet 
steel products. During this time. 



Whatever your problem in sheet steel — 
whether it is some item necessary in our 
war effort today— or whether it is an 
anticipation of tomorrow’s needs — put 
it up to Berger. We’ll tell you promptly 
the part that sheet steel fabrication can 
play in helping to solve that problem. 

BERGER MANUFACTURING DIVISION 

REPUBLIC STEEL CORPORATION 
CANTON • OHIO 

S.Sll^dTu'&l'iy iion^'uidon'b^M s'mi’d'’’’ 0 ” 

Export Department : Chrysler Buildiojt. New York, N. V 
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CONTROLS 8 TO 20 
CIRCUITS 

This new light-weight multi- 
circuit switch simultaneously 
opens, closes, or transfers as 

circuits. These switches are 

available for use in 8-, 10-, 12-, 

14-, 16-, 18-, and 20*circuit elec- 
tric systems. 



The G-E Switchctte, which 
weighs only Jg ounce, is the basic 
unit. Mounted in pairs, these 
tiny switches make up the com- 
pact multicircuit switch, which 

for equipment on war planes. 



CONTACTS TINY 
BUT TOUGH 

The double-break contacts will 


remain in the open or closed 
position without chattering, 

chanical frequencies of 5 to 55 
cycles per second at ^j-inch 

total travel) applied in any 
direction, or when subjected to 



TWO FORMS AVAILABLE 

These multicircuit switches are 
made up of either single-circuit 
Switchettcs (Fig. 1), or two- 
circuit Switchettcs (Fig. 2). 
The single-circuit form pro- 
vides one normally open circuit; 
the two-circuit form provides 

one normally closed circuit. 



Soviet Air Force 

( Continued from page 92) 


rendered effective aid lo llie Soviet air 
force in its dillieult light with Hitler's 

Autumn of 1941 saw Hitler’s grand 
offensive on Moscow. Dozens of infantry 
ami lank divisions were lo grip the 
Soviet capital in a vise of iron and lire, 
aided by hundreds of bombers and 
lighters. German air generals concen- 
trated the bulk of their forces at the 

iug forces made tip partly of German 
and partly of satellite planes at other 
fronts. At the northern sectors the 
enemy used Finnish planes, while the 
south was covered by Rumanian and 
Italian machines. It was a unique eu 

Most air activity, however, centered 
around Moscow where the Germans 
threw into the battle literally everything 
they possessed, from Junkers, Heinkels 
and Meaaersclunitts to the heaviest 
Hornier bombers. Their lighter forma- 
tions included the latest product of 
Mcsserschmitt plants — the ME-115. 

This entire armada headed for Moscow 
with the Kremlin as its chief target, 
but not a single bomb fell on that sent 
of the Soviet government. The liehls 
surrounding Moscow were littered with 
the debris of wrecked planes bearing the 
swastika symbol. The grand offensive on 
Moscow ended in dismal failure, both on 
land and in the air. Hitler's hordes were 
bled white in incessant battle, were 
pressed back west; the surviving planes 
hastily made off from the front line 
fields in search of safer havens iu distant 

Winter Hinders Luftwaffe 

Winter set in, and with it numerous 
dillicultics for the Luftwaffe. German 
air leuders had not planned for a winter 
campaign and they lacked adequately 
trained fliers, mechanics capable of 
working effectively in severe cold and 
technical equipment to permit the use of 
snow-ridden air liehls. The Gentians 
resorted to the most primitive methods, 
at times heating frozen motors with hot 
stones and clearing the snow from the 
runways by driving hundreds of women, 
old men and children in the occupied 
areas for this work. 

Meanwhile the Soviet air force was 
gaining a firmer grip on its newly-won 
air supremacy. Indeed, the Russian fliers 
hail everything required for maintain- 
ing this supremacy— brand new planes 
of high quality, adequate winter equip- 
ment and last, but not least, invaluable 
experience accumulated in years of 
trans-polar and Aretie flights. Run 
down in the summer and autumn fight- 



The United States Army 
calls it the Lockheed P-38 Interceptor Pursuit. 
The English were quick to name it "Lightning". 
By any designation, it's a fighter so fast and so 
maneuverable that it outflies and outpoints its 


Speeding up its construction, strengthening 
its ability to stay in the fight, and simplifying its 
vitally important maintenance, there are thou- 
sands of Elastic Stop Nuts and Fittings built into 
each ship. These fastenings, of many types and 
sizes, all embody the application of a simple and 
sound basic principle . . . the self-acting self- 
gripping action ’of the non-metallic red Elastic 
Stop locking collar ... an element which revolu- 
tionized aircraft and industrial fastening methods. 


There ore more Elastic Stop Nuts on American airplanes, tanks, 
and other war equipment, than all other lock nuts combined. 

» Write for folder explaining the Elastic Stop self-locking principle. 


SYMBOL OF SECURITY ... THE RED LOCKING Co, 



Sample nuts for testing 
will be furnished without cost or obligation 

ELASTIC STOP NUT CORPORATION • 2320 VAUXHAU ROAD • UNION, NEW JERSEY 
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ing, the German air units were in dire 
need of replenishment both in material 
and personnel. Thousands of German 
fliers lay buried in Russian soil. Nor 
were they all rank and file pilots, for 
some were among the best of Hitler’s 
aces. His propagandists reported — 
wholly without foundation — the destruc- 
tion of no less than 50,000 Soviet fliers, 
but took great care not to mention their 
own losses. 

The Soviet air fleet, on the other hand, 
was adding new' names to its list of heroes 
as hundreds of flying-school graduates 


joined its ranks. Throughout the win- 
ter, Soviet aviation hold unchallenged 
sway in the aii - . It not only kept the 
Germans from performing raids, but 
itself undertook a senes of highly effec- 
tive raids and landing operations which 
intercepted German communications 
and had a tremendous effect on the 
morale of Nasi frontline troops. 

While maintaining air supremacy, the 
Soviet air force actively prepared for 
spring. Every day saw new models come 
off the production lines. Training fields 
were used to break in fliers arriving from 


the front in the use of these new types. 
Air formations were replete with new 
machines and an experienced eye could 
spot not only Soviet-made craft but Bell 
Airacobras, Douglas Bostons and other 
Allied makes. 

War Enters New Phase 

The war in the air has entered its 
second and final phase. The Soviet air 
force has justified the hopes placed in it 
by the people. It has prevented an 
enemy who, by treacherous and sudden 
blow, gained some military advantages, 
from winning supremacy in the air. 
The days of difficult ordeals for Soviet 
aviation are a thing of the past and 
today the Soviet air fleet continues to 
gain in strength and scope with every 
passing day. Russian pilots have already 
been on the offensive, but in air en- 
counters to come they will advance just 
as fast as their motors can curry them 
and as far as their planes will take them 
and with a full load of ammunition. 

Air supremacy can and will be won 
only by following the doctrine according 
to which skill, bravery and heroism are 
organically interwoven with qualitative 
and quantitative superiority. 

One year of war finds us in the midst 
of large-scale air engagements in which 
Soviet fliers consistently give a good 
account of themselves. They have dis- 
posed of hundreds, indeed thousands, of 
enemy machines. Hitler has produced 
many planes this winter, but they are 
manned by hastily trained and inexperi- 
enced fliers. The flier, it should be re- 
membered, is not an infantryman and 
if Hitler’s spring reserves, made up as 
they are reported to be, of older men 
and adolescents, will still shoot aim- 
lessly, the ersatz fliers will fail to meet 
the bill. 

One year of war finds us with thou- 
sands of British and American planes 
aiming at Nazi Germany's major indus- 
trial and economic centers. Our Allied 
air forces are shifting to a strategic 
offensive. The air attack, ns we know, 
is the forerunner of the land attack by 
infantry, artillery and tanks. Squadrons 
of bombers and fighters appearing over 
Germany herald the beginning of the 
second front. Looking at the sky we 
can discern the pattern of the final 
destruction of Hitler's war machine. 

War fosters the development of mili- 
tary science. Disregarding the fantasies 
of supernatural aircraft, we will con- 
tinue to build modern machines of high 
maneuverability and striking power. 
Our pilots, steeled and trained in actual 
fighting, will continue their work of 
driving home attacks on the enemy. Our 
infantry, artillery and tanks shall not 
lack adequate air support. Together 
with these arms, our joint effort will 
ultimately bring victory. 
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A New Star 

over America 

This is the new All-Navy *‘E" burgee. With its 

; - , it signifies continued production 

of Navy material apace of schedule. First 
flown m America over the Bausch & Lomb 
plant, it is official Navy recognition to B&L 

The Navy "E" has always been an honor to 
be striven for, to be guarded jealously. On gun 
turret, battleship funnel, or the flagstaff of an 
industrial plant, it is a symbol of championship 
performance. But today, Navy officials — and 
the American public— are anxious to see this 
award as often as possible. Because “champion- 
ship performance’’ is what America needs today 


to the specific implements of war, the experi- 
ence and skills gained in the production of 
scientific optical instruments. 


BAUSCH & LOMB OPTICAL COMPANY 


ESTABLISHED 1X51 

X SCIENTIFIC INSTITUTION PRODUCING OPTICAL t 
it MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND 


EYESIGHT CORRECTION 
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A BETTERMENT . . . 

r/7vY a SPuhltitule 

Has there been a substitution for the "Good Old Days" 
Saturday night lavation? 

No, the modem shower is a BETTERMENT! 

Romantic as we may be, few, if any of us, would 
want to go back to the old tub bath in the stove-heoted 
kitchen (often the only heated room in the house). 

Neither will many of you designers and engineers 
want to go back to commonly used materials . . . now 
practically impossible to get . . . once you replace these 


materials, not with substitutes, but with materials 
designed to do a better job for you. 

Getting the right NON-metallic material need not 
involve tedious delays for research ond experiment. 
The CONTINENTAL-DIAMOND Laboratory has been 
doing experimental work of this nature for more than 
27 years. Its files contain records of hundreds of 
difficult material problems solved. C-D is not limited 
to working with one or two NON-metallics, but manu- 
factures FIVE distinctly different materials. One of these 
may be the answer to your "What Material?" problem. 

Avoid substitute materials ... so you won't have to 
go back to the kitchen-tub bath. . . . Write us today 
about your problems. . . . Send for Booklet GF-14. 
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Little sister ship to the Clipper is the Grumman 

Widgeon . . .Three \\ idgeons, with full airline equipment installed, 
are used hv PA \ as instrument flight training ships in the Atlantic 
Division, and reported highly satisfactory . . . This small, smart 
handy bi-motored amphibian is also a favorite with the Coast 
Guard and private owners. 

Designing, developing and building in quantity the Wildcat, 
Avenger. W idgeon and big JHF amphibian . . . have given 
Grumman so much unique experience . . . that Grumman has 
much to give to all aviation, today and tomorrow . . . Grumman 
learns more, builds better, with every passing day. 

Aircraft Engineering Corporation • Bellipiige. I.ong Islam!, N. Y. 
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"Halifax" 

l Coni in iiifd from page 211) 


Over the tviug tenter section in the 
fuselage is the crew's rest quarters, so 
located as to give easy access to the 
dingy stowage compartment located be- 
tween the wing spars on the port side. 
Further aft on the upper side of the 
fuselage is the center gun turret, which, 
like the others, is power operated. Also 
in this section is the liare launching sta- 
tion, giving access lo a catwalk leading 
through to the tail gun turret. 

Fuel tanks, carried in the wings, are 
self-sealing and with jettison pipes lil- 
ted to flexible connectors to the llaps. 
Both landing gear and flap operating 
mechanisms arc hydraulic, built under 
Messier patents. 

Specification.- and pcrlnnnnn 


Lei 


gth . 


Height 

Wing area 
Fuselage w nil li . 

Max. speed. . . Kill inpli. (appn 
Max. range. . . 

Max. bomb load. 


ft. 0 n: 


c Paul 


Armament, three 
power opera lei I t 
eight .303 Browning machine guns. 
Crew, two pilots, navigator, radio 
operator, front, midships and tail 


"Thunderbolt" 

( Continued from page 105) 


cutely checked drawing shows on the 
reproduction. This process can be re- 
peated in a matter of moments as many 
limes as may be required. 

Republic's engineers say that it has 
cut the thousands of hours of layout 
drafting time by at least 90 percent and 
that there is no comparison for accu- 
racy between the old and the new 
methods. The new method simply can- 
not be in error if the original drawing 

One of the newest innovations at Re- 
public designed to improve the organiza- 
tion's productive efficiency is the in- 
stallation of powered assembly lines. The 
final assembly plant is being equipped 
with drag-type conveyors with drop- 
hooks in the floor. This will eliminate 
many tedious and unproductive jobs, 
such as moving partly-constructed air- 
planes from one assembly station to 
the next. 

Under the old system, the ships were 
placed on stands of the final assembly 



Giving the 

to 

All-Out” Production 


/~i REEN light ahead to cjur Aircraft Produc- 
^ tion lines! That's What is making the 
Axis see red! The Pressed Steel Company is 
"Keeping the sparks flying" day and night 
to give the Aircraft Industry economical, 
long-lasting annealing and carburizing 
equipment needed to produce essential 
plane parts. 


THE PRESSED STEEL COMPANY 

of WILKES-BARRE, PENNSYLVANIA 
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On the front lines, as well as behind the front, 
our country's war program depends a great deal 
on constantly keeping communications open. 
Here again, as in many other branches of mili- 
tary and civilian service, Briggs & Stratton 
4-cycle, air-cooled gasoline motors ranging from 
2/3 to 6 HP, play a vital role, furnishing 
dependable power for many uses. 


Today, all the manpower 
and the production facilities 
of the Briggs & Stratton 
organization are devoted to 
the war program. 

To the hundreds of thou- 
sands of civilian users of 
Briggs & Stratton motors 
we suggest that the life of 
the motors they now have 
can be prolonged — their 
performance kept at peak, 
by proper care and inspec- 
tion and replacing broken 


See your local dealer or an 
Authorized Service Station. 
BRIGGS B STRATTON CORP. 


SMALL GASOLINE MOTORS HELP MAINTAIN 
im COMMUNICATION LINES! 

k' 


type, and the planes were pushed from 
station to station by hand. This made it 
difficult to time installation processes 
accurately and establish a satisfactory 

The powered lines, each with variable 
speed controls, will move the Thunder- 
bolls in a steady stream. Synchroniza- 
tion will he such that the components 
of the ship will come together at the 
proper time, greatly simplifying the jobs 
of the men assigned to the various sta- 

This account hy no means covers all of 
the short-cuts, improved procedures and 
streamlined methods developed by the 
rank and file of our company, but serves 
to highlight some of the more significant 
contributions of the Republic organiza- 
tion to the "Battle for Production.” 


Maintenance Training 

( Continued from page 208) 


This brings about a teamwork and 
interest that keeps fresh ideas on the 
move at all times. 

All of the work is being done on 
16 mm. film and “dupe” negatives are 
made for all printing. The AAP gets a 
dupe negative of each of the films to 
make as many prints as they desire. The 
Air Forces plan to equip each base both 
in the United States and in foreign lands 
with a complete library of these films on 
the P-39. 

Bell Aircraft’s service department is 
furnishing the supervisor of each of its 
service districts in the United States 
with a set of the films and is using them 
in their training school for the instruc- 
tion of new service men. The films are 
also being shown in the training school 
which Bell Aircraft is operating with 
the AAF for the enlisted mechanics of 
the Air Corps. A complete library is 
being kept of master copies of each film, 
so that as many dnpe negatives can be 
made np as is desired. 

Bell Aircraft believes that the produc- 
tion of motion pictures of this type will 
do a great deal in training the men who’s 
job it is to “Keep ’Em Flying”. 


Mitsubishi Kinsei Engine 

( Continued from page 117) 


exhaust connection in the head (see Fig. 
18) is protected by a steel sleeve of the 
above ID approximately 0.07 in. thick 
by 0.94 in. long shrunk into the exhaust- 
port bore. Connection to the exhaust 
system is accomplished by means of a 
slip joint tube held in place by a lug and 
one stud. The exhaust connector used 
( Continued on page 273) 
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Breeze Connectors Keep 'em Flying 



Q UICK and efficient overhaul of America's 
fighting aircraft under wartime conditions 
is made possible by Breeze Multiple Circuit 
Electrical Connectors. Used in installations at 
firewalls, bulkheads, radio, wings, and else- 
where throughout the ship, Breeze Connectors 
cut maintenance time wherever it is necessary 
to make or break many circuits simultaneously. 
Threaded coupling and pin and socket con- 
struction insures dependable contact at all 
times. To meet the requirements of the aviation 


industry, Breeze has designed many types of 
connectors which have now become standard 
with the U. S. Air Forces, Signal Corps, Army 
and Navy. Together with the many other items 
in the well-known Breeze line. Multiple Circuit 
Electrical Connectors are doing their part to 
keep America's warplanes flying. 



mw»«K. CORPORATIONS INC.-.w 
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■'Conversion »„ FO ducaon 

makes great demands upon both plants and 
personnel. While altering plant layouts, ex- 
perienced employees must be taught cor- 
rect methods of handling new' operations 
on different metals. New employees must 
be trained . . . and taught to avoid waste and 
spoilage of critical materials. 


67 WALL STREET 
NEW YORK, N. Y. 


TO WAR PRODUCTION CALLS FOR MORE 
INFORMATION ABOUT ALLOYS... 


You can quickly obtain practical answers 
is about the selection, fabrication 
uses of ferrous and non-ferrous alloys 
raining Nickel by asking us. We have 
on hand a fund of information collected 
through years of research, field studies and 
experiences of alloy users. 


This data has been checked and edited into 
convenient charts and pamphlets. These 
printed pieces range from technical data for 
engineers to simplified guides for apprentices. 

Now... with minutes and materials so 
vital to Victory . . . make full use of this 
metal-working experience. Our technical 
staff also offers personal assistance in over- 
coming problems created when Nickel 
was allotted to places where it serves the 
Nation best. 

-Nickel- 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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with the installation extends approxi- 
mately 3 in. to a ball joint. 

PISTONS— Pistons in this engine 
(Fig. 19) are aluminum-alloy forgings 
very similar to current American prac- 
tice. A Brinell hardness of 100 is quite 
uniform. Pin bosses arc drilled for 
splash lubrication. Heads arc flat with 
no valve-clearance cut-outs. The under- 
side of the head is ribbed at right angles 
to the piston-pin bore. The piston is 
fitted with six 0.09-in. wide piston rings 
in five grooves. The two upper rings are 
flat-faced compression rings chromium 
plated on the outside diameter to a depth 
of 0.0007 in. (See Fig. 20.) The third 
ring is a tapcrcd-facc compression ring 
installed with the scraping edge down. 
There are two scalloped oil-control rings 
in the fourth groove. These rings are 
conventional in that, in addition to the 
scalloped lower side face, the outer face 
is radiused at the upper side and stepped 
to form oil drainage space below the 
scraping edge. The fifth ring, which is 
below the piston pin, is a typical 45-deg. 
oil scaper. A relatively narrow land 
(0.23 in.) is provided above the upper 
compression ring. The next two lands 
are 0.17 and 0.14 in., respectively. Ring 
side clearance is approximately in ac- 
cordance with American practice. 
Scraper rings arc fitted closely (0.001 
in. in fifth groove, and 0.003 in. in fourth 
groove) with progressively increasing 
clearances toward the piston head (0.006 
in. in the third groove and 0.008 in. in 
grooves one and two). All rings have 
parallel side faces and approximately 
0.2 in. radial depth. The piston pin 
(Fig. 21) is a low-alloy steel hardened 
throughout to Rockwell C 42. It is not 
ease-hardened. The piston pin is re- 
tained by means of 17S aluminum-alloy 
plugs pressed into the pin. The heads 
of these plugs are relatively thick and 
the spherical contacting area is decreased 
by a large chamfer. Two angular holes 
through this chamfer serve the dual 
purpose of venting the pin and provid- 

VALVE GEAR— The cam is a double 
track ring running on a tin-bronze cast 
bushing of very good quality which, in 
turn, is a push fit on a ledge of the 
crankcase intermediate front - section 
diaphragm. The cam is case-hardened 
to Rockwell C 60. Core hardness is Rock- 
well C 32. The drive is through a pair of 
spur gears from the crankshaft to the 
intermediate cam drive. This inter- 
mediate cam drive is mounted on a stub 
shaft on the crankshaft front main 
diaphragm and is made as a cluster gear 
incorporating a pinion which drives the 
internal gear integral with the cam. A 

pletes the assembly. It is interesting to 
note that no lock is provided on the 
screw which retains this gear, rotation 



Delco explosion-resistant fuel pump motors, con- 
forming to latest military aircraft requirements, 
drive booster and transfer pumps to safeguard the 
flow of engine fuel on American planes. The de- 
pendable performance of these lightweight motors 
is a factor in the speed and high-altitude perform- 
ance of bombers ... in the speed, maneuverability 
and climbing ability of fighters . . . and in the de- 
pendability of both. 

The facilities of Delco Products are engaged in the 
manufacture of aircraft electric motors, ordnance 
materials and equipment, and industrial motors and 
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being such that the right-hand thread is 
expected to tighten during engine opera- 
tion. This gear train provides for cam 
rotation at one-sixth crankshaft speed 
and in a direction opposite the crank- 
shaft rotation. Three lobes on each cam 
track provide for operation of all four- 
teen exhaust and all fourteen intake 
valves. As was noted previously, cam 
lobes and tappets are tilted at an angle 
of 14 deg. -30 min. to provide more 
nearly straight-line action of the push 
rods and tappets. Thrust resulting from 
this angle is taken through the flange of 


the cam bearing ring to the intermediate 
front section diaphragm. As a result, 
the designers have found it permissible 
to retain the cam by three short retain- 
ing pieces each held by two studs which 
also pass through holes in a second 
flange on the cam bearing ring. Clear- 
ance for the internal cam gear is pro- 
vided underneath the retainers. 

The cam is designed with constant- 
velocity pick-up and seating sectors for 
a running clearance of 0.045 in. * 0.025. 
At 2,000 rpm.. pick-up and seating 
velocity of both intake and exhaust 


FINISHING the (/Ojfi BEHIND THE LINES 



Made of V/T Super Bond, they have 
real stamina, give unmatched per- 
formance and last 150% to 300% 
longer than ordinary wheels. 


Keeping up with 
Uncle Sam's victory 
drive for more tanks 
and guns and planes, 
Chicago Mounted 
Wheels are doing a 
big finishing job in 
shops everywhere — 
taking care of every 
kind of delicate or 
tough grinding job 
faster, smoother and 


Chicago Wheels were the first small 
wheels mounted on steel shanks. 
Today there are over 200 different 
shapes to serve you — made in a va- 
riety of abrasives, grains and grades, 
mounted on shanks of various lengths 
and diameters of 1/4", 3/32", 1/8" 
and 3/16". 

TRY ONE ABSOLUTELY FREE 

Tell us the kind ol )ob size and wheel speed 
postpaid. 


WGRINDER 


A real production grinder that 
is saving many man hours. 
Weighs 3 lbs. yet is so 
well balanced that fatigue is 
practically eliminated. Has 
enough power to drive a IVi" 
diam. wheel. Speed 17,000 
r.p.m. In case with 3 Chicago 
Mounted Wheels, Drum 
Sander and Bands, extra Col- 
lets, Wrenches, Dressing 
Stone, S38.50. 


BRAND NEW CATALOG 

Jus! oil die press, this book is prepared in the modern manner— loads 
concise descriptions o! the complete lino ol Chicago Mounted Whools. 


CHICAGO WHEEL & MFG. CO. 

Molrert of Quality Product! for Over 40 Yean 
1101 W. Monroe St., Dept. AV Chicago, III. 


Q Send Hi-Power 
□ Freewheel. Site. 


□ Catalog AV-fl 


valves is 1.95 fps. The cam design given 
50-deg. overlap, 264 deg. of inlet open- 
ing, 290 deg. of exhaust opening. Timing 
is approximately as follows although an 
accurate check was not made: inlet 
opens 20 deg. early, closes 64 deg. late; 
exhaust opens 80 deg. early, closes 30 
deg. late. Valve lift is 0.54 in. 

Tappets arc arranged in pairs in 14 
17S aluminum-alloy tappet guides (one 
per cylinder). A great deal of machin- 
ing was done to cut these guides out of 
what must have been extremely simple 
forgings. They are bored and slotted 
elaborately for various reasons includ- 
ing oil feed and drainage. Tappets arc 
Rockwell (,' 61 throughout, although the 
photomicrographs show a change in 
structure near the surface. They arc 
0.62-in. diameter and are titled with 
pressed-in ball sockets for push-rod 
actuation. Tappet rollers, 1.25-in. diam- 
eter I Fig. 22), are Rockwell C 61 
throughout and are mounted on 0.31 in. 
diameter case-hardened (Rockwell C 60 
case, 30 core) floating pins, l’ush rods 
are low chrome-alloy steel tubing with 
pressed-in ball ends of low-alloy steel 
heat-treated to a hardness of Rockwell 
C 30, except at the tip which is quenched 
to obtain a hardness of Rockwell C 60. 
Fig. 23 shows a section of the push-rod 
ball end. Push-rad housings arc alumi- 
num alloy attached by means of a pack- 
ing gland type joint to the cylinder 
rocker box. There were no lower push- 
rod housing connections available when 
the engine was inspected, but photo- 
graphs of a similar engine indicate a 
single piece which forms attachment for 
two push-rod housings and is, in turn, 
attached to the crankcase by the three 
studs which also retain the tappet guide 

Valve rockers are cadmium-plated 
steel forgings of the alloy described 
previously. ( See Fig. 24. ) They oscillate 
on pressure-lubricated plain tin-bronze 
bushings pressed and pinned into a bore 
in the arm. These ride on a flanged 
steel journal supported by a stepped 
rocker bearing bolt. Rocker thrust is 
taken by the bushing flange against a 
shoulder on the journal. The push-rod 
ball socket is permanently installed in 
one end of the rocker. Adjustment is 
at the valve end by means of a screw 
threaded into the arm and locked by 
means of a jam nut. A flatted ball bears 
on the valve stem and is seated in the 
adjusting screw, providing a familiar 
type of construction. 

Hollow-head and -stem exhaust valves 
(Fig. 25) and the familiar "tulip” head 
solid-stem intake valves (Fig. 26) are 
used. The exhaust valve steel is the 
Itigh-ehroraium, high-nickel plus tungsten 
and cobalt alloy generally used in this 
application. It is forged and machined 
( Turn to page 277) 
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Speaking of 

Responsibility 

The split-second response of Dumore control motors . . . their ability 
to deliver extra hours of dependable power, far beyond the usual expec- 
tations . . . have earned the confidence of American aviation. That’s 
why Dumore laboratories have been called on to produce more than 
1 30 specifically designed aviation motors. In Flying Fortresses or com- 
mercial transports, their unfailing performance operates a variety of 
vital controls . . . anti-icer pumps, cowl and wing flaps, oil cooler exit 
flaps, rudder tabs, trim tabs, windshield defrosters, ammunition booster 
units, and many others. Dumore’s continuous engineering research and 
a quarter-century of manufacturing experience are at your disposal. 
Call on us for the solution of your problem. There’s no obligation. 
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the steel mentioned previously as licing 
similar to AMS-G254. It is hardened 
throughout to Rockwell C 59. The pro- 
peller attachment is not common to 
American standards. Splines arc in- 
volute type — 22 single and one wide 
spline cut on the basis of 24 splines. Out- 
side diameter is 3.725 in. and spline 
depth 0.135 in. Cone seat diameters arc 
3.735 in. for the large cone, and 3.228 in. 
for the small. A 1-in. wide undercut is 
machined between the latter and the 
spline ends. Propeller nut threads are 
2.5-mm. pitch x 80 mm. diameter. A 


small gear is bolted to the pinion cage 
to provide some type of drive on the 
crankcase front section. This gear forms 
the basis for the supposition mentioned 
under discussion of this section. 

SUPERCHARGER AND DRIVE— 
A gear-driven centrifugal supercharger 
turning at 8.48 x crankshaft speed is 
incorporated in the engine. The drive is 
accomplished in a manner very similar 
to that used on an American engine. 
The main accessory drive and starter 
shaft, driven through a splined coupling 



You Can Put 

PLANES into MASS PRODUCTION 

easier -faster -cheaper with these ACP Products 


Prime and sub contractors faced 
with the tremendous aircraft pro- 
duction goal will find help in 
A CP’s years of experience. 
DEOXIDINE, the acid cleaner that 
made the all-steel automobile 
body possible in mass produc- 
tion is now aiding in the mass 
production of aircraft. Prepares 
steel, aluminum and dural for 
painting, leaving an etched sur- 
face that holds paint perfectly. 
KEMICK., a chemical paint that 
holds to and protects metal sur- 


faces even when red hot, has been 
used for years the world over on 
mild steel exhaust manifolds . . . 
can eliminate stainless steel ex- 
haust lines. FLOSOL wets oily sur- 
faces, is an exceptional soldering 
flux for steel, brass, copper, tin, 
terne plate and zinc. 

ACP has been working steadily 
on the treatment of metals for 
the Aviation Industry— and all 
industries . . . the knowledge of 
ACP technicians and chemists is 
available to you. 


Other ACP Products that contribute to the war effort are: RODINE, the pickling inhibitor that 
saves steel and acid: CUPRODINE for producing tight, bright copper coatings on steel by 
simple immersion; L1THOFORM for coating galvanized iron to hold paint. 

These arc typical ACP Products. The experience of the ACP laboratories in metal treating and 
finishing processes is at your service. 


AMERICAN cikVhUCAI. PAINT CO. 
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running in u bronze bushing in the super- 
charger rear cover-, serves a number of 
purposes. (See Pig. 30.) The hub for a 
spring-loaded supercharger drive gear 
is integral with this shaft. The impeller 
shaft rides on two steel-backed, copper- 
lead lined bushings on journals of this 
shaft. The shaft itself is of the material 
described previously having a core hard- 
ness of Rockwell C 40 and a case of 
55 at wear points. The single-speed 
supercharger drive is completed by a 
case-hardened cluster gear and pinion 
mounted on a shaft fixed in the super- 
charger rear housing and piloted in a 
bushed bore in the supercharger rear 
cover. This intermediate drive cluster 
incorporates a copper-lead lined, steel- 
hacked bushing. The 17S aluminum- 
alloy impeller is mounted on square 
splines on the impeller shaft just men- 
tioned. A steel bushing is incorporated 
in the impeller. Impeller diameter is 
9.62 in. Impeller design is conventional 
with 12 vanes apparently machined and 
bent per American practice. A 14-vane 
supercharger diffuser plate of mag- 
nesium alloy (Fig. 30) is mounted by 
means of 14 screws to a supercharger 
rear housing flange. Fourteen intake 
pipes are taken tangentially from the 
annulus formed between the super- 
charger front and rear housings, the oil 
baffle plate and the diffuser plate. The 
supercharger entrance passage from the 
carburetor is conventional but appears 
to be slightly small for an engine of this 
size. Axial clearance in the entrance 

Supercharger oil sealing is accom- 
plished by four cadmium-plated cast- 
iron piston rings in impeller shaft 
spacer grooves at either end of the im- 
peller. The rings seal against steel 
sleeves tightly fitted into the super- 
charger rear housing and the crankcase 
oil baffle plate. (See Figs. 31 and 32.) It 
is interesting to note that a boss for 
venting the supercharger oil seal is cast 
into the supercharger rear housing but 
left undrilled. 

ACCESSORY DRIVES — The 50- 

tooth spring-loaded accessory drive gear 
mentioned previouslv also drives all of 
the accessories except the magnetos 
through a centrally located 19-tooth 
idler gear to: (1) a 29-tooth generator 
drive gear and shaft; (2) a 40-tooth 
oil-puiup drive gear and shaft; (3) a 
40-tooth accessory gear box drive gear 
and shaft. An 8-tooth spiral gear is 
machined into the oil-pump drive shaft 
and mates with a 9-tooth spiral gear on 
the fuel-pump driveshaft. This forms a 
lateral fuel-pump drive on the left side 
of the engine at 1.11 engine speed. The 
squave shaft and square pad, formerly 
standard on American engines, are used 
for the fuel-pump mounting. 

(Turn to page 281) 
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AIRCOOLED MOTORS CORPORATION ★ SYRACUSE, 



SMALL RIVETERS 


F ROM our background of more than 40 years' 
experience in the pneumatic tool field comes 
this extensive line of Cleco Small Riveters, 
especially adapted to today's needs for faster 
production. These tools strike accurately controlled 
blows, at the proper speed and power, causing 
the rivet metal to flow uniformly without structural 
deterioration. Their use insures tight rivets, and 
avoids damage to the metal being riveted. 

An outstanding feature is the position of the 
air inlet on the barrel side of the handle. This 
permits the hose to fall away straight. 

Cleco Small Riveters include both "slow 
hitters" (up to 2S00 blows per minute) and "fast 
hitters" (from 2500 to 5000 blows per minute). 
Both types are available with several styles of 
handles, made of either steel or aluminum. Because 


the line is so extensive it contains exactly the 
right tool for every job. You can select a tool 
sufficiently powerful to drive the rivet in a small 
number of blows, thus obtaining well driven rivets 
and saving time and labor. 

For complete information on Cleco Small 
Riveters, ask for Bulletin 85. Profusely illustrated 
it describes the line in detail, contains useful 
specifications and charts. 

The complete line of Cleco Pneumatic Toots includes 
Couplings and accessories. 

THE CLEVELAND PNEUMATIC TOOL CO. 

3734 EAST 78th STREET CLEVELAND, OHIO 

Branches in All Principal Cities 
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Magneto drive (Fig. 33) is accom- 
plished from a 30-tooth spur gear 
integral with the crankshaft extension 
through an intermediate magneto drive- 
shaft which runs in two bronze bushings 
in the supercharger rear cover. Machined 
integral with this shaft are a 24-tooth 
spur gear and a 14-tooth bevel gear. The 
bevel gear mates with two 20-tooth bevel 
geared magneto shafts mounted laterally 
in bronze-bushed support housings which 
are, in turn, mounted in the supercharger 
rear cover. (See Fig. 34.) No oil seals 
are provided. Three-stud flange mounted 
magnetos arc mounted on either side of 
the rear housing and are driven through 
a splinod coupling engaging the female 
splines in the magneto gear shafts. 

LUBRICATION SYSTEM— A three- 
section oil pump comprising a pressure 
pump and two scavenge pumps is 
mounted on the rear cover. Oil from the 
pressure pump is taken through passages 
in the supercharger rear housing and a 
disc-type oil strainer lo the large bronze 
bushing in which the anti-propeller end 
of the crnnkshult extension runs. Oil 
transfer to the drilled crankshaft exten- 
sion is accomplished through slots in the 
bushing and drilled holes in the shaft 
journal. All forward engine lubrication 
is taken through this journal and on 
through the drilled passages in the 
crankshaft. Master connecting-rod bear- 
ing lubrication was mentioned previ- 
ously. Knuckle-pin oil is bled from the 
inaster-rod bearing clearance through 
holes drilled near one end of the bearing. 
These holes in the shell connect holes 
drilled in the rod flange and thence to 
corresponding holes in the hollow 
knuckle pin. Piston-pin lubrication is 
by splash. Holes for this purpose arc 
drilled in the articulated rod eye near 
the shank and in the bottom of each pin 
boss in the piston. 

Propeller reduction-gear oil is taken 
from the hollow front crankshaft journal 
and propeller shaft through holes in the 
splined mount for the pinion cage and 
on through drilled passages to the hol- 
low pinion trunnions. 

Valve-gear lubrication is through a 
ring-sealed sleeve and a spring-loaded 
tube to the intermediate com drive gear 
bracket, thence through a slip joint to 
the crankcase front intermediate section 
diaphragm and drilled passages therein 
to the cam ring and valve tappets. (See 
Fig. 35.) Pressure oil is inetered to all 
plain rocker bearings through passages 
in the tappets, push rods, and valve 
rockers. 

Accessory drives arc lubricated 
through drilled passages in the super- 
charger rear cover leading from the 
main oil annulus around the crankshaft 
extension bushing. 

This source also supplies a two-posi- 
tion propeller control valve in the right 
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ROLLING DOORS GIVE YOU BOTH! 


Here's the way to safeguard your 
plant at doorways and, at the same 

efficient door service you need for 
today's production. Install Kinnear 
Rolling Doors! Kinnear's interlock- 
ing-slat curtain not only gives you 
tough, rugged protection against 
fire, intrusion, sabotage, wind, storm 
and accidental damage; it also gives 
you smooth, easy, space-saving c oil- 
ing upward action — the key to 


with Kinnear Motor Operators, 
these famous doors will save you 
still more time and labor; they per- 
mit as many strategically placed 
remote control switches as you de- 
sire. Kinnear Rolling Doors arc 
built any size, for any type of 
building, old or new. Write today 
for full details. The KINNEAR 
Manufacturing Company, 1440-60 
Fields Ave., Columbus, Ohio. 
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side of the rear cover. Oil from this 
valve is led through drilled passages in 
the supercharger housings and crank- 
case front sections and through tubes in 
the crankcase main sections to a journal- 
type seal on the propeller shaft. This 
seal is mounted within the stationary re- 
duction gear. A spun tube in this gear 
completes the two-position hydraulic 
propeller control system. A diaphragm 
in the propeller shaft separates propeller 
oil in the forward part from engine oil 
in the after part. 

Scavenging of the main portion of the 


engine is accomplished by drainage to 
an oil sump mounted at the bottom of 
the supercharger front housing. The 
main scavenge section of the oil pump 
draws oil from this sump and discharges 
it to the external system in the conven- 
tional manner. The third section of the 
oil pump takes rocker box scavenge oil 
from a small oil sump mounted on No. 1 
front cylinder head at the extreme bot- 
tom of the engine. Oil from the rocker 
boxes on Cylinders 1, 2, 3, 6. and 7 front 
and 3, 4, 5, and 6 rear drains from box 
to box into this sump. I’ppcr cylinder 
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positiue mEMMiiuunmon 

A great many aircraft manufacturers have found that Cherry 
Blind Rivets offer a highly practical solution to blind spot riveting. 
Millions of these rivets are flying in America's combat and com- 
mercial planes. Cherry Rivets are made of aluminum alloy, re- 
quire no bucking bar, and are applied easily and quickly. They 
have positive mechanical action, giving high shear and fatigue 
values to the finished rivet. 

The last feature, positive mechanical action, is most important 
and accounts for a considerable part of their favorable accept- 
ance by the aircraft industry. Sufficient force is applied to the . 
pulling mandril to assure the formation of a satisfactory head on 
the blind side. Expansion of the rivet shank fills irregularities 
between the rivet and the side of the hole, as indicated by the 
arrows in the above diagram. 


Manufactured 
UnderU.S. Pat. 
No. 2,183,543 




1 the hollow 
hand-operated or pneumatic 


boxes drain through push-rod housings 
and tappet guides directly into the valve- 
gear drive compartment. 
ACCESSORIES AND MISCELLANE- 
OUS — Information on accessories for 
l his engine is very meager. 

An electric inertia starter is mounted 
on the conventional six-bolt starter pad 
and engages a three-jaw end of the 
crankshaft extension. 

The magneto photographs, Figs. 36 
and 37, presented herewith arc believed 
to be from a magneto similar but not 
that used with this engine. The remainder 
of the ignition system is radio-shielded 
in a manner very similar to American 
engines, including spark-plug elbows 
and spring contactors in the spark-plug 
well. Illustrated with the complete mag- 
neto is an interesting quick-disconnect 
fitting which makes it possible to remove 
the radio shielding from the magneto 
without disturbing the blocks and wire 
attachment. Seven wires pass through 
each of the blocks; however, as men- 
tioned before, this equipment is not from 
the engine on which this report is based, 
but represents one system which is in 


No earburetion data on this engine are 
available to the writer. 

n accessory drive-gear box, Fig. 38, 
inunted on the right-hand side of the 
- cover. This box forms the drive for 
ngle tachometer and two accessories, 
the nature of which is not known. This 
drive involves a small spur gear (prob- 
ably twelve teeth), which is not avail- 
ble, splined into the right-hand acces- 
>ry drive-gear shaft. Fig. 39 shows 
drive parts. It meshes with a 30-tooth 
gear mounted in the accessory drive 
housing, and splined to a shaft mounting 
a bevel gear. Tachometer drive is through 
a splined coupling directly from this 
shaft. It is 0.5 crankshaft speed (if the 
ing gear mentioned above is twelve- 
tooth). A square-pad drive similar to 
lir-pump drive on American engines 
and a triangular-pad drive are accom- 
plished through two bevel gears each 
mating with the gear on the main shaft. 

The nature of the drive used on the 
crankcase front section is not known, 
but it is believed that a combination gun 
synchronising impulse generator and 
constant-speed propeller governor drive 
is made available at this point on later 
engines. 

The oil pump is mounted at the left- 
rear of the engine, taking its drive 
though a spline in the oil pump and 
fuel-pump drive shaft mentioned previ- 
ously. Parts are shown in Fig. 40. A 
magnesium-alloy housing is cored for 
oil passages and mounts the gears and 
shafts directly. The 1.12 in. wide nine- 
tooth scavenge gear is splined to the 
engine shaft and drives the main oil 
(Turn to page 285) 
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Hs THE DEMAND INCREASES 
for faster and faster war pro- 
duction— so the need for dry 
developed printmaking be- 
comes more and more impor- 
tant. Because dry developed 
printmaking is versatile . . . 
and you are able to quickly 
make prints of engineering 
drawings, charts, graphs, 
letters and maps. 

Dry developed prints are made by the Ozalid Process— the 
direct method of turning out dry, positive-type whiteprints 
merely by feeding Ozalid sensitized material along with an 
original drawing into an Ozalid whiteprint machine. In two 
quick steps— exposure and dry development— the prints are 
finished! 

Here's how versatile the process is: With standard Ozalid 
materials you get prints having blue, black or maroon lines on 
a white background, enabling you to assign different color line 
prints to various departments. Transparent papers, cloth and 
foils produce intermediate originals which are made just as 
whiteprints, without additional equipment. All sensitized mate- 
rial comes in either cut sheets or roll stock. 

Whiteprints are made with amazing speed — as fast as 20 feet 
per minute in the largest Ozalid machine. Speeds of other 
models are geared to suit medium and small reproduction 
needs. If you are not already using the Ozalid Process, write 
today for literature describing the many advantages of dry 
developed printmaking. 
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OZALID PRODUCTS DIVISION 

GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, N.Y. 

Ozalid in Canodo - HUGHES OWENS CO. LTD., Montreal 







T oday, more than ever before, are Boeing Graduates 
in demand by the Air Services and the Airlines . . . 
all around the world. 

To meet this demand, Boeing School of Aeronautics 
is expanding its facilities constantly. Programs and 
courses are speeded up. For example — 

Nine months spent at Boeing School will prepare you Jor 
the U. S. Government aircrajt mechanic rating or aircraft 


engine mechanic rating. One year will prepare you for both 
these basic ratings. Eighteen months will etiable you to com- 
plete a course in Airline Operations and Engineering that 
includes preparation for the mechanic ratings and for a 
second-class commercial radio-telephone operator's license. 
If you want to be informed as to how you can serve 
your country during this war, and at the same time lay 
a foundation for a career in aviation after the war, 
mail this coupon today. 


Mall this coupon today. 

You will receive complete in- 
formation regarding the many 

equipment of Boeing School 
of Aeronautics. The next 
classes start May 25, August 5, 
and October 1 2. 







BOEING SCHOOL OF AERONAUTICS 
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pump shaft on which three eleven tooth 
gears are mounted. The 0.8S in. wide nil 
pressure pump consists of a gear keyed 
to this main shaft driving a nine-tooth 
idler. Both of these pumps are in the 
main pump housing. A thin plate sep- 
arates the pressure pump from the valve 
gear scavenge pump which is a duplica- 
tion of the pressure pump except that 
the teeth are only 0.47 in. wide. The 
main ml pump shall is also titled with 
a flouting member lo provide a tongue 

rear of the valve gear scavenge pump 
housing. A quill drive for this accessory 
is formed by a 0.27-in. diameter by 3-in. 
long neck between the splines which fit 
into the forward end of the main shaft 
and the slotted journal. All oil-pump 
gears are carburized low-alloy steel. 

The remains of a spark plug is sec- 
tioned and shown in Fig. 41. It is a 
mica-insulated plug of quite conven- 
tional construction. 

Engine mounting is accomplished by 
means of seven longitudinal holts in 
bosses east at alternate intake pipe con- 
nections in the supercharger front 
housing. 

Breathing appears to be through a 
flange at the top of the magneto drive 
shaft housing in the supercharger rear 


Weight Control 

( Continued from page 202) 


items, as well as reductions permitted 
by engineering revisions. These weight 
reductions were as follows: 



Final tempty Weight 16,813 

The actual gain ill empty weight, 
therefore, during practically five years 
at' actual scheduled operation, that is, 
approximately 16,000 flying hours, is 
16,843 III.- 1.1,835 lb.=l,008 lb. or 6.82 
percent of its original empty weight. 
Practically speaking, it means a reduc- 
tion in seating capacity of five passen- 
gers whenever the airplane is operated 
at full gross weight and at $16.50 per 
pound a yearly revenue loss of $16,652 
for this airplane. 

This is of considerable importance 
when the airplane is used during peak 
loads, as besides the revenue loss must 
be added the cost of continually carrying 
this empty weight. 


You Can’t Overload a 

CURTIS AIR HOIST/ 


C urtis One-Man Air Power Hoists are not damaged by attempting 
to lift a load beyond their rated capacity — they simply will not 
lift overloads and are therefore immune to this common type of abuse. 

In thousands of plants faced with Wartime demands for increased 
production, plus a shortage of skilled labor, Curtis Air Hoists arc 
performing many lifting and lowering jobs faster, more accurately, at 
lower cost, often with fewer men — easily operated by unskilled 
labor, too. 


Curtis Air Hoists offer you many advantages 
of power or mechanical hoists, including: 


r other types 



* Low first cost and low operating 

* Smooth, fast, accurate control of 

• Variable hoisting and lowering 

* Minimum dead weight 

• No chains to stretch or wear out 

• Available in pendant or bracketed 
types (direct or rope compounded) 

• Fewer production interruptions 
for servicing 

* Capacities up to 10 tons 

If your plant has any hoisting 
problem, it is more than likely 
that Curtis Air Hoists will speed 
up your work, release men for 
other jobs, reduce man-power fa- 
tigue, and lower production costs. 

For full information on Curtis 
Air Hoists and their many 
important industrial uses, send 
the coupon today for free book- 
let, "How Air Is Being Used in 
Your Industry.” 

CURTIS 

PNEUMATIC MACHINERY DIVISION 
of Curtis Manufacturing Company 

1957 Kicnlen Avenue, St. Louis, Missouri 
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Such cost is proportional to the dif- 
ference in weight, assuming that the 
drag coefficient and system speed remain 
constant. As the ratio of thrust HP re- 
quired increases proportionately to the 
1.5 power of the flying weight ratio, it is 
found that an additional 1,000 lb. of 
empty weight means, roughly, a 4J per- 
cent increase in hourly fuel consmnp- 

lt is one of the principal factors 
which affect the obsolescence rate of 
transport aircraft and, therefore, de- 
serves the most serious consideration 
from the aircraft designer. He has been 
conscious, in the past, of the importance 


of structure weights, but has given in- 
sufficient thought to the general rela- 
tionship between each component as- 
sembly and the airplane ns a whole. I 
might cite, for instance, that wheels, 
tires and brakes have been too small 
on past transport airplanes and this has 
caused invariably, a serious payload 
penalty shortly after the induction of 
any new airplane in transport service. 

During the last year, additional weight 
increases have become effective, and 
others will shortly be mandatory because 
of regulations promulgated to improve 
the safety of flight. For instance, such 
items as substitution of percent cov- 


erage deicer boots for the present 5 
percent coverage standard, cockpit wind- 
shield wiper and improvements in fire 
protection as indicated by recent Civil 
Aeronautics Administration fire pro- 
tection tests at the National Bureau of 
Standards. Another item which adds 
206 lb. to the structure of the DC-3 air- 
frame is ‘the provision for over-water 
flying to obtain the necessary buoyancy 
in case of landing on the water surface. 

To offset these weight increases, im- 
provements have been made — again for 
the same reasons. Among such improve- 
ments may be listed the substitution of 
lighter and more efficient propellers and 
new cabin chair designs, giving greater 
comfort and permitting the elimination 
of footrests. Extensive operation has 
also indicated that the amount of oil 
carried aboard can be reduced substan- 
tially without affecting reliability and 
at a saving of 105 lb. per airplane. 

It is anticipated that when newer and 
larger equipment is inducted into airline 
service, certain weight increases during 
the first year or two of operation may 
be necessary, but it is our belief that 
with our present knowledge of air trans- 
portation and improvements in struc- 
tures, specialization in cabin appoint- 
ments and greater cooperation between 
the manufacturer of the airplane, tile 
manufacturer of the accesories and the 
airline operator, the percentage in 
weight increase for these new airplanes 
may lie reduced substantially. 

In order to assure proper control of 
the empty weight of transport aircraft 
in operation and as requested by the 
Civil Aeronautics Administration, each 
airline must and has established proce- 
dures for recording changes which affect 
both empty weight and balance. 

Engineering Change Form (Fig. 1) is 
used by the Maintenance Department to 
cover all engiiieerunr changes winch are 
made on the fleet. Whenever an altera- 
tion involves a weight change, a copy of 
the Engineering Change order on which 
the estimated weight change is recorded 
is routed to the Weight Control Depart- 
ment. When the alterations have been 
made, the act mil weight change is re- 
corded and' the department which makes 
the change notifies the Weight Control 
Department accordingly. The weight 
change for each station location is then 
recorded on the weight change chart for 
the airplane on which the alterations 

For alterations or repairs which do 
not require the issuance of an Engineer- 
ing Change, but involve, nevertheless, 
an increase or decrease in empty weight 
a weight change report form is used 
(Fig. 2). On this form the department 
making the alteration or repair records 
(Turn to page 289) 
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T O PULL THIS 28-TON LEVIATHAN into the air— to keep 
it flying — requires engines of super horsepower— engines 
that didn't exist, except on a drawing board, not so many 
months ago. 

How the power of 1300 horses can be compressed into an 
engine hardly wider than your outstretched arm— how this 
terrific force can be delivered to turn a propeller at the end of a 
shaft is all a part of America’s industrial genius. 

A secret of the modern airplane engine’s might is gears— 
gears so light in weight, ground to such close tolerances that 
engineers almost despaired of ever producing them except 
under laboratory conditions. 

But the urgency of war demanded that these gears be mass 
produced at no sacrifice in lightness or precision. Today in the 
plant of Foote Bros. Gear ; and Machine Corporation these” 
"jewels of power transmission” are flowing out to help power 
American planes. 

All this meant new manufacturing techniques— new produc- 
tion methods. American manufacturers may look forward with 
confidence to the application of these developments to peace- 
time speed reducers and gears to assure better machines— 
quieter machines— produced at lower cost. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
5301 S. Western Boulevard • Chicago, Illinois 


GDTE BROS. 


SPEED REDUCERS 


GEARS 
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In PEACE ... as in WAR 


J* 

* 


Two-way radio communication is a vital factor whose importance is magnified by today's 
events around the globe. Not only do our far-reaching fighting forces coordinate their 
operations through the maintenance of radio communication — but we, at home, are sup- 
plied with constant information concerning their activities. 


Tomorrow, when the nations will again be at peace, giant transports will link the peoples 
of the world closer and closer . . . and two-way radio communication will cement new ties 
with all peoples, everywhere. 


JEFFERSON -TRAVIS RADIO MFG. CORP. 

Ma.nuij6Ctu.teti ofj -flitctafit, Matine and Mot/ile Kadio Communication C^uipment 
NEW YORK, N. Y. |(J J IJ WASHINGTON, D. C. 

BUY WAR BONDS AND STAMPS 


IATION, August, 1942 




SITKA SPRUCE . DOUGLAS FIR 
YELLOW POPLAR . HARD MAPLE 
AMERICAN WALNUT 


NATIONAL VENEER & LUMBER C 6T\ 

AVIATION DIVISION » INDIANAPOLIS, INDIAN A 
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CELOTEX BUILDING PRODUCTS 

Are Immediately Available for 
Emergency Industrial Building! 



Many New Products Now Added to Line 
Can Save Weeks of Waiting for "Frozen "Materials! 


C ONVERSION to war production 
often requires extensive remod- 
eling. Many conventional materials 
simply can’t be had. regardless of 
urgency. But Celotex Building Prod- 
ucts are readily available -NOW! 
And, with the addition of many new 
products specially planned to replace 
"frozen” materials, they can meet a 
majority of your emergency build- 

Whether your immediate need is 
for insulating exterior walls or fac- 


tory sound conditioning— whether 
your current "must" calls for shock- 
absorbing floors or built-up roofs or 
substantial partitions— let Celotex 
Building Products help when you're 

Every product marketed under the 
Celotex name meets rigid Celotex 
quality standards. All will perform 
exactly as represented. They are 
already widely used in government 
projects from coast to coast. Write for 
new booklet giving complete facts.' 


600 lbs. on each platform scale, and each 
scale must give the same weight indica- 

5) The airplane is then pulled on the 
scales. The Landing Gear Wheel scales 
are set in such a position that each wheel 
will be in the center of its scale, thereby 
eliminating any possibility of wheel 
binding against the base and causing an 
inaccurate weight indication. 

6) The hangar doors arc closed to 
prevent error in scale readings due to 

7) The tail of the airplane is raised by 
means of a jack and a platform scale is 
placed under the tail wheel. The jnek is 
removed and the weight indications on 
landing wheel scales and tail wheel scale 
are recorded. The total of the three read- 
ings is the total empty weight of the air- 
plane (Weight of any tare and oil in 
oil tanks having been subtracted). 

8) The tail hoist scale is connected 
and the tail of the airplane raised until 
the airplane is in level, or (light posi- 
tion. This position is determined by the 
use of a carpenter's level across the lev- 
eling pins on the airplane. The weight 
indications on each of the scales is re- 
corded, and their sum, less tare and oil 
in oil tanks, is the total empty weight of ■ 
the airplane. The weight indications ob- 
tained with the airplane in tail down 
position is used as a check against the 
weight indications obtained with nir- 

Thc distance between the center line 
of the landing gear axles and center of 
the eentcr section wing front spar is 
measured and recorded on the Weight 
Empty Data sheet (Fig. 3). This mens- 

froui the center of one landing gear axle 
across to the center of the other landing 
gear axle. A plumb line is then dropped 

wing front spar. The distance between' 
the two lines, plumb line and axle line, 
is measured. 

After the ‘airplane has been removed 
from the scales, the tare on each scale 
is weighed and recorded on the Weight 
Empty Data form. 

The Weight Empty Data form is com- 
puted and from this "data the weight bal- 
ance of the airplane is calculated. 

For weighing the DC-3 type of air- 
plane two Fairbanks Platform Scales of 
16,000 lb. capacity each, one 2500 lb. 
capacity platform scale with a hoist 
scale of similar capacity, a plumb bob 
and line arc used. 

The airplane is weighed with full oil 
tanks and empty fuel tanks. No greater 
error than 2 lb. per scale is permitted. 

As transport airplanes grow in size 
and weight, some other method of deter- 
mining accurately their empty weight 
will have to be devised, as it will bs 
impractical to actually weigh airplanes 
( Turn to page 293) 



THE CELOTEX 


O R P O R A T 


CHICAGO 



WANTED 




50 PRODUCTION EXECUTIVES 


-Mum 1m» Inp-fligilf men of proven ability. a-apabb- 
of <lir<M-ling f ho many divisional operations of one 
of I ho world's la r ”esl aircraft -ongino plants. 


The Dodge Chicago Plant, division of 
Chrysler Corporation, now heing built in the 
Chicago area, wishes to have associated with 
it a large group of men who have demon- 
strated their specialized talent, executive 
ability and high character. 

The contract held by Chrysler Corporation 
for the production of aircraft engines is an 
outstanding commitment in the war pro- 
gram. It requires doing another high-pre- 
cision job on a mass-production basis. 

This gigantic plant will he one of the world’s 
largest under one roof. Machine tools, equip- 
ment and facilities will he the finest and most 
modern. The personnel must measure up to 
the same high level of individual efficiency. 


This war project demands executive super- 
vision of men, materials and machinery on 
a scale heretofore unknown in industry. The 
Dodge Chicago Plant, division of Chrysler 
Corporation, is determined, therefore, to 
select as executives men who can guarantee 
the performance required by patriotic neces- 
sity and exacting manufacturing standards. 

The Production Executives chosen for this 
painstaking task must be experts, backed 
by years of proven skill-bolh technical and 
managerial. Thousands of able Americans 
will work under their direction in round- 
the-clock shifts. Thousands of precision 
instruments and' production tools will he 
the responsibility of these top men. That is 
why they all must lie exceptionally good! 


EXECUTIVES WANTED FOR THE FOLLOWING DIVISIONS- 


ALUMINUM FOUNDRY 
MAGNESIUM FOUNDRY 
FORCE 

HEAT TREATING * PLATING 


MACHINE SHOP: 
Crankcase • Cranksh 


Connecting Rod & Pis 
Cylinder Head & Barr 


ASSEMBLY & RE-ASSEMBLY 
INSPECTION 
WORKS ENGINEERING 
MASTER MECHANICS 


NOTE: Here is an unusual opportunity for men who are eager to become affiliated 
with a large organisation engaged in the production of vital war materials. Give 
age, qualifications and salary expected. Proof of citizenship required. All corre- 
spondence will be kept confidential. Appointments will be made for personal inter- 
views at your convenience. Address your application to Box 743, care of this paper. 


DODGE CHICAGO PLANT 

Division of CHRYSLER CORPORATION 
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HIGHSPEED 

BAHDSAWS 


Fastest knoivn method of cutting sheet steel 
and non-ferrous metals . . . formed or flat ! 

Shown above is one of several TANNEWITZ HIGH SPEED BAND SAWS at the 
Bell Aircraft Corporation demonstrating one of the hundreds of cutting jobs for 
which these machines have proven vastly superior. With saw blades traveling 
better than two miles per minute they slip through mild steel sheets or non-ferrous 
metals formed or flat with the greatest of ease. Built by sawing machinery specialists, 
these machines are in perfect balance, operate without vibration, are equipped with 
automatic hydraulic brakes, "speedi-change” tires and a number of other patented 
features shared with no other band saw — great production expediters as demon- 
strated in hundreds of outstanding production plants. 

For complete details write tor: High Speed Metal Cutting Band Saw Bulletin. 






VARIABLE SPEED 
BAND SAWS 

handle castings of practically any 
size. Write for "VALUABLE SPEED 
BAND SAW'* Bulletin. 

DI-SAWS FOR WORK 
OF ANY SIZE 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICHIGAN 
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of 125,000 to 250,000 lb. outside, where 
the slightest wind can seriously affect 
the accuracy of scale readings. This is 
a problem which will require some seri- 
ous thinking for a practical solution. 

Weight control is, therefore, very im- 
portant, not only from the manufactur- 
ers viewpoint hut the operator's as well, 
and it is hoped that the manufacturers 
of transport equipment will exercise all 
diligence and care in checking individual 
parts designed for maximum reliability 
without excessive weight, hearing in 
mind a reasonable ultimate life without 
weight changes. 

In closing, I should like to pay tribute 
to the Society of Aeronautical Weight 
Engineers for its effort in endeavoring 
lo spread the gospel of weight control 
and its participation in standards work 
lo simplify weighing procedures. (See 
Aviation, June, 1942, page 122.) 


Reclaim Rubber 

(Con t hull'll [mm piti/e 123) 


claim. One is that neither the Army nor 
Navy has specifications by which reclaim 
may he ordered. Most materials engi- 
neers are accustomed to designating tin- 
type and quality of rubber by means of 
a speei Heat ion number which to them 
denotes certain qualities of hardness and 
elasticity. This is not possible with re- 
claim. Add to this a definite unfamili- 
arity with the characteristics of reclaim 
and we realise that the average aircraft 
engineer, unless he has had some special 
training, would not know where reclaim 
could be used or how he could call for it 
anyhow, if lie did know. 

At this time reclaim rubber is merely 
divided into classifications which indi- 
cate the kind of scrap from which it was 
obtained, such as tubes, tires or shoes. 
Each of these classifications is sub- 
divided to indicate the physical charac- 
teristics of the resulting material such 
ns color and weight. Generally speaking, 
the lighter it is, the more crude it con 
tains. Inner tubes generally make the 
lies! scrap. The exact classification of 
reclaim is necessitated by the faet that 
the finished reclaimed article has many 
of the physical characteristics of the 
scrap from which it was made, barge 
reclaimers carry about 125 different 
grades of reclaim. 

What is Reclaim? 

Reclaim is popularly regarded as a 
method used by unreliable manufac- 
turers to adulterate rubber articles. Al- 
though it cannot be denied that this 
practice does exist to an extent, it 
represents only a small portion of the 
actual work of reclaiming. While reclaim 
is less expensive, for many purposes it 



A U T 0 M A T I L A R M S 

833 Market Slrcel I0UH6ST0WH, OHIO. II. S. k. 


^SPECIAL NAILS RIVlfSSCRlWS^ 

irai 

Hassall 


FASTER! FASTER! Speed is indispensable to 
victory. If you can’t get your small parts when you 
need them or the way you want them, send us your 
specifications. Special nails, rivets and screws in any 
metal. Catalog on request. 

JOHN HASSALL, INC. 
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is just as good, and sometimes superior 
to natural rubber. It has its field within 
n-hieh rubber in a crude state cannot 
offer competition. Reclaim resists aging 
and cracking from the weather, and 
while it does have low tensile strength, 
it has excellent abrasive resistance 
qualities and low - water absorption 
characteristics. It cap be used where the 
life of a piece of rubber is relatively 
short: that is, the unit in which it is in- 
corporated is discarded because of the 
failure of something other than the rub- 
ber part. Gaskets, rubber heels, soles, 
slates, solid rubber tires (as compared 
with pneumatic), pi 

are typical exnmpli 
general rule, either 
of reclaimed rubber. 

Reclaim docs not supplement crude 
rubber nor does crude supplement re- 
claim. They must he considered as com- 
plementing each other. Kaeh has its own 
field in which it is supreme. Very often 
by mixing a combination of crude and 
reclaim rubber a much more satisfactory 
finished article can he obtained Ilian if 
either of them was used alone. 

Advantages and Characteristics 

Reclaim has one great advantage over 
nat ural rubber. It is handled more easily 
than raw rubber and lienee its manufac- 
turing costs, other things being equal, 
arc lower. Reclaim aids in compound- 
ing, mixing, calendering and curing 
crude rubber when used along with it. 
By itself, it is easier to work with. On 
the other hand, reclaim’s one great weak- 
ness ns compared with crude rubber is 
that it cannot be used in any items re- 
quiring a high degree of elasticity. As 
rubber is reclaimed over and over again, 
each succeeding step makes for even 
poorer elasticity and mechanical prop- 
erties in general. 

The last decade has seen tremendous 
improvements in the compounding of 
crude rubber. This reflects itself in the 
scrap and of course in the reclaim. The 
quality of reclaim improves with the 
quality of scrap. Scrap from crude that 
has been compounded by modern 
methods with new types of organic 
accelerators and lower sulphur content 
along with the use of anti-oxidants 
( which impart better resistance to aging, 
light and weather) is hound .to be better. 
Good grades of reclaim, those made from 
inner tubes, have tensile strengths that 
range between 1000 and 1200 psi. 
Elongation runs between 300 and 400 
percent. This is the equivalent of most 
rubber stocks in ordinary use and far 
superior to a great number of them. 
The use of reclaim is more satisfactory 
from durometers ranging from 50 on 
up. They tend to improve with hard- 
ness. Wliile it is not generally known, 
(Turn to /lope 297) 
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MOST EFFICIENTLY 


H ERE we list the National Emergency 
Alloy Steels, known as the NE-8000 
Series — manganese molybdenum and low 
chromium, nickel, molybdenum steels — 
developed to conserve strategic alloying ele- 

Listed, also, are standard A.I.S.I. steels, 
containing no chromium or nickel, which are 
also being adopted in this conservation pro- 

1 he use of these steels may require changes 
in established methods of fabrication, or in 
heat-treatment procedures, or in both. It may 
even require changes in engineering design. 
Certainly it will involve careful study in 
selecting these steels to suit your particular 
fabricating operations. We are prepared to 
help you meet this situation with the least 
dislocation of your present procedure. 

It was gratifying to us of Carnegie-Illinois 
to be called upon to make a major contribu- 
tion in the development of the National 
Emergency Steels. But their successful devel- 
opment also entails a definite responsibility 
on our part to assist industry, as far as pos- 
sible, in applying these steels successfully. 
1 his we are glad to do — and to the fullest 
extent of our capabilities. 


CARNEGIE-ILLINOIS 
STEEL CORPORATION 


Pittsburgh and Chicago 



U-S-S CARILL0Y ALLOY STEELS 




In one of the Douglas aircraft plants, the small part 
indicated by the arrow in the photo above is cut with 
an Airco Oxygraph — cut so accurately that it requires 
no further machining! Similar accuracy is also attained 
in cutting the larger plates shown. The magnetic tracer 
follows the template at the right and the torches cut 
three 3 /<" steel wing terminal plates at one time, produc- 
ing such a smooth, accurate edge that the only subse- 
quent operations necessary are grinding the flat sides 
and drilling the necessary holes. 

Gas cutting, the first step in the production of many 
vital aircraft parts, is an extremely rapid operation. 


Thin sheets can be stacked up and cut with multiple 
torches to produce large quantities of parts in a short 
time. And the new Airco "45" High Speed Machine 
Cutting Tips are increasing cutting speed still further 
— as much as 30% on some operations. 

Air Reduction's wartime policy is to help American 
industry do the tough job we all face. Our nationwide 
field engineering service and our research facilities are 
at your disposal to furnish “know how" information 
on any problem involving the oxyacetylene flame and 
the electric arc. 


A i r si R e d u c t i o n 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 

MAGNOLIA-AIRCO GAS PRODUCTS CO. 

General Offices: HOUSTON, TEXAS 
OFFICES IN All PRINCIPAL CITIES 


I IDLE CYLINDERS ARE PRODUCTION SLACKERS: Keep ' em tolling fat victoty! 
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CRESCENT 

is an important 
source of supply 
for 

AVIATION 

CABLE 


M Crescent manufactures a 
complete line of electric wire 
' and cable for every aircraft 
need — starter cable, higb-tension 
cable, primary cable — original or re- 
placement. Crescent also manufac- 
tures welding cable. 

And every Crescent Aviation Cable 
is a quality cable — made of prime ma- 
terials, processed under the Dostam 
Method of manufacture for high effi- 
ciency, long life, dependability and 
uniformity. 

We will promptly answer your 
inquiries concerning wire or cable for 
any type of service. 

THE CRESCENT COMPANY 

Pawtucket . Rhode Island 

wiring for the autoniolnv industry 


Two-Conductor Cable 



( Continued from page 294) 
even sponges are now produced in re- 
claim and have proven very satisfactory 
for purposes that sponge from crude 
were generally used. 

Certain reclaim companies specialize 
in the production of their products for 
particular articles. A reclaim may be 
designed specifically for wire and cable, 
footwear, hard rubber, hose or battery 
boxes. While it is true that reclaims do 
deteriorate too quickly to warrant stor- 
age over long periods of time, a good 
reclaim by modern methods should store 
satisfactorily. According to current war 
production board rulings, passenger car 
tires can be retreated with reclaim rub- 
ber only. A look at some of these recent 
retreads should convince any doubter as 
to the possibility of its uses. Any rubber 
compound that can stand up under the 
conuitions that the tire tread of an auto- 
mobile does has sufficient quality to be 
used as a replacement for crude used in 
non-essential and non-structural parts 
unless there is some definite reason why 
the application should be avoided. 

Specific Aircraft Parts 

There are numerous rubber parts in 
a modern airplane that are being made 
from high grade crude rubber which is 
becoming increasingly scarce, or syn- 
thetic rubber, of which there is a short- 
age of supply. Reclaim is satisfactory 
for certain of these purposes and should 
be used whenever possible. Many varie- 
ties of seals used in aircraft manufac- 
ture to close openings where leakage of 
air may occur could be satisfactorily 
made of reclaimed rubber. This rubber 
will be more than sufficient for electrical 
insulation purposes, particularly if it is 
coated with a tough lacquer. Hand grips, 
knobs and pedal controls can all be 
made of 100 percent reclaim and serve 
their purpose very well. Cabin flooring 
and walkways are excellent uses for 
reclaim. The battery case of an airplane 
is even now probably supplied of a 
compound consisting mostly of reclaim. 

The practice of supplying all AN-931 
grommets of synthetic rubber is waste 
of this short product to a large degree. 
Literally tons of this material are being 
used whereas in a great number of 
applications a reclaim grommet would 
be more than satisfactory. In the cases 
where the grommet will come into con- 
tact with gasoline or oil, a synthetic 
grommet should be used, but only in 
these cases. The standard should be 
changed so that AN grommets may be 
supplied in two stocks, one of them 
reclaim and one synthetic. In this way 
a great deal of valuable synthetic rubber 
would be saved. Almost without excep- 
tion, gaskets made of reclaim will more 
than serve the purposes for which they 
are intended. 



O.K. TO LAND 


O. K. . . . right down to the last detail, 
even to the valve caps that seal the tire 
valves against loss of even an ounce of 

Balanced tire pressures ore essential for 
equal traction when landing contact is 
made. Air-tight valve caps safeguard the 
tire pressure right at the valve mouth. 

though the valve core becomes unseated. 

It "is easy to understand why Uncle 
Sam's air and ground forces, as ss'ell as 
leading commercial truck and bus fleets, 
use Schrader Air-Sealing Valve Caps. A 
valve scaled wills an air-tight Schrader 
Cap can't leak. Protect your tire pressures. 
Seal all tire valves with Schrader Caps. 

[LdSJ All Standard Schrader 
Valve Caps are built with 
! reinforced 


GUARDIANS OF THE AIR THAT HE IP SAVE RUBBER 

Schrader 


VALVE CAPS 

A. SCHRADERS SON. BROOKLYN. N. Y. 
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New Mead “AIR-CLAMP” 



MEAD SPECIALTIES COMPANY 


SCREWS 



Recently the rubber feet on the bot- 
tom of n portable work platform for 
■shipboard lighters were changed from 
synthetic to reclaim, 'file reduction in 
cost was about 17 percent and the sub- 
stitute was more than satisfactory. 

Getting away from airplane parts for 
the moment and looking into labncation 
processes, it was recently discovered 
lliat in drop hammer operation, the use 
of good quality unvulcnui/.cd reclaim 
on Ihe sheet being formed, rather than 
(lie high tensile vulcaiu/.ed stock previ- 
ously employed, gave far better results. 
This material sells for about 32c. per lb. 
as against 70c, per 111. for a good crude 
drop hammer stock. In addition, since it 
is mivulcanizcd, it always stays soft and 
pliable. One order should last a drop 

fully handled. 

Synthetic Reclaim 

In short, if you arc using crude rub- 
ber (not synthetic) and there is no re- 
quirement for high tensile or elasticity, 
reclaim rubber can probably he used. 

It is a bit too early in the game to 
make predictions on the ability of chem- 
ists to reclaim the various rubber sub- 
stitutes (synthetic). Articles made of 


percent of reclaimed neoprene. The use 
ot. 25 to 50 percent reclaimed Neoprene 

of reclaim has not only failed to ad- 
versely affect the manufactured article 
but it has reduced hardness from aging. 
Generally speaking, resiliency is reduced 
and the compression set is raised in pro- 
portion to the amount of reclaim incor- 
porated. It is almost two years since the 
British Ministry of Aircraft Production 
approved the use of 25 percent reclaim 
in their Neoprene compound. 

Reclaim Can Help 
The question may arise as to why the 
use of reclaim in aircraft construction 
should be advocated when it is pretty 
well established that the supply of re- 
claim is limited. It must be remembered 
that the critical problem is the declining 
availability of crude rubber and the 
shortage of synthetic which will not be 
improved until some time in the future. 
The point is that a bridge must he estab- 
lished until such time as the production 
of synthetic is large enough to supply 
all needs, and it must be established soon 
if we are to avert a very critical situa- 
tion. With the probable available sup- 
ply of reclaim, it is likely that the gap 
can he bridged. However, it will he a 

( Turn to poge 302) 
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On Every 
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Battlefront 


Flying Fortresses are on their way 
— to Hawaii — Australia — England — 
every battlefront! 

Each second in flight, their crews are 
on the alert — Radio Phones in place. 
Only the most comfortable Head- 
phones can be worn so long. 

The U. S. Army Air Corps uses 
Murdock Radio Phones. Light- 
weight — sponge-padded — precision- 
built — they' help America’s airmen 
hear perfectly, in complete comfort. 

THurdock 

RADIO PHONES 

MURDOCK MANUFACTURING CO. 
Chelsea, Mass. 



C ONTACT! — turn into 
the wind — and away 
goes the first silver 
squadron. Up into the bowl 
of the sky, wing-tip to wing- 
tip — up and away, almost 
as one 'plane, swift into the 
eastern sky till they seem 
but glistening pin - heads 
stuck in an azure band. 
Below on the sun -grilled 
earth great billowing clouds 
of dust float slowly across 

the airfield 

Dust — just dust. But a 
powerful and dangerous 
enemy. Our only weapon 
is filtration, and if full 


efficiency is to be main- 
tained, if breakdowns are 
to be avoided and engine- 
life prolonged — then that 
filtration must be perfect. 

To-day, such filtration is 
no longer just an idea. 
Long months of research 
in the VOKES laboratories 
have made it an actual, 
proven fact. These VOKES 
filters, both for air and for 
high and low-pressure oil 


systems, are designed on 
an entirely different prin- 
ciple of filtration. Their 
efficiency — tested and 
proved under the strictest 
conditions — is 99.9% (filtra- 
tion down to particles 
0.00004 in. diameter.) This 
indeed is perfection. Human 
endeavour can go no further. 
Here at last is a guarantee of 
constant air and oil-purity 
no matter the conditions of 
service. 

We shall be glad to answer 
all enquiries and arrange practi- 
cal demonstrations through our 
agents. 


V<— 


'RATION EXPERTS 


American and Canadian Agent: 
E. Cantin, 101 Park Av., New York 
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We Enlarge 

and RE-ORGANIZE our MANAGEMENT! 


Ir Is With Pleasure (hat we announce 
acquisition of 60,000 additional square 
feet of factory space, and a sweeping 
reorganization of active management to 
care for our increased production needs. 
As you know, we are producing in fac- 
tory and airforge, vital aircraft parts for 
most of the major aircraft manufac- 


For nearly 10 years we have owned 
and used one-third of the old Alexander 
Aircraft Company factory building. We 
recently acquired possession of the bal- 
ance of that building. 

Management reorganization to cope 
with the demands of our physical expan- 
sion includes appointment of W. L. 
Marple, former superintendent with the 
great Climax Molybdenum Mine, at 
Climax, Colorado, as general plant 
superintendent. 

In complete charge of Inspection and 
Salvage, as well as Process Standards, 
is E. M. J. Wiess, for 20 years a promi- 
nent Aircraft Engineer on the West 
Coast, and who for 13 years was in 
charge of the Douglas Aircraft Com- 
pany's Inspection and Salvage Engineer- 
ing departments. 


W. B. Marsh, former Production Fol- 
low Up Supervisor for the Murray Corp. 


of America, at Detroit, and Ray C. Per- 
rill, who gained his first aircraft experi- 
ence with the old Alexander Aircraft 
Co., in 1928, are our new Assistant 
Plant Superintendents. 


Donald C. Howard, formerly manager 
of our Planning Department, becomes 
manager of our Production Control 
Department. Harry R. Elliott, former 
public relations and personnel consult- 
ant for various St. Louis manufacturers, 
becomes our director of Public and 
Personnel Relations. 


Ira W. Pike, our Works Manager, has 
been named to new duties as Plant 
Engineer. 


Our aircraft parts manufacturing and 
forge activities now are housed in three 
buildings, which give us sufficient room 
for the easy use of equipment and facili- 
ties so that even greater flows of these 
vital parts will be coming from our pro- 
duction lines. 


These improvements mean more . . . 
and more . . . and more . . . vital aircraft 
parts for use by our customers in the 
aircraft that is protecting American lives 
and interests. 

PROCTOR W. NICHOLS, President 


Aircraft Mechanics, Inc. 

COLORADO SPRINGS, COLORADO 
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COMPOUND 

Specialized compound 
perfected for rapid, 
thorough cleaning, of 
aluminum and alloys 
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A NEW CONTRIBUTION TO AIRPLANE SAFETY 



A CONTROLLED pH DE-ICING FLUID FOR 
CARRURETORS, PROPELLERS, AND WINDSHIELDS 


• To meet the need for a standardized de-icing fluid 
that can be used interchangeably for carburetors, pro- 
pellers, and windshields, U.S.I. announces production 
of SOLOX" D-I, specifically designed for aviation re- 
quirements. 

Consisting essentially of anhydrous alcohol, and 
containing a highly effective corrosion inhibitor exclu- 
sively used by U.S.I., SOLOX D-I offers these outstand- 
ing advantages: 

1. The absence of water in SOLOX D-I prevents forma- 
tion of free acid, allows better pH control, gives 
greater moisture-absorbing capacity. 

2. The corrosion inhibitor is a liquid 
— not a dissolved solid. No pre- 
cipitate can form to clog carburetor 
jets or coat surfaces. 


3. SOLOX D-I blends readily with main fuel supply — 
minimizes the tendency toward stratification or 
emulsification. 

4. Its high solvent power aids in preventing gum for- 
mation and consequent clogging of jets. 

5. Its anti-detonating qualities improve engine per- 
formance when it is used to de-ice carburetors. 

6. It offers the same flow pattern for propeller de-icing 
as presently accepted de-icing fluid. 

7. SOLOX D-I has a high flash point, and its fumes are 
innocuous, making its use entirely safe. 

SOLOX D-I has been approved by 
manufacturers of de-icing equipment, 
and has been adopted for use by lead- 
ing airlines throughout the country. 



1 1 C Industrial Chemicals, i nc . 

LJ. Ui I 60 EAST 42 ND STREET, NEW YORK, N . Y. 

A Subsidiary ot U S Industrial Alcohol Co. • Bronchos in All Principal Cities 
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They work together better. . . 
because they can talk together 


The pilot's warning 
Could only have been expressed 
By a frantic dipping 
Of the plane's wings. 

There was no other means 
Of communication between 
One plane and another. 

Today, pilots of our fighters, 
Scaling the sky 

At better than five miles a minute 
Can talk with each other 
As easily as if they were lounging 
In their quarters far below. 

The modern radiotelephone 
Links every pilot in the squadron. 


As the talk goes back and forth 
Each man is instantly aware 
Of his part in the fight. 

Teamwork. The kind of teamwork 
That wins bartles. 

Modern communication cquipmen 
Designed and manufactured 
By I. T. ScT. associate companies 
Is helping Uncle Sam 
Coordinate his fighting forces 
On land, sea and in the air. 

The broad, peacetime experience 
Ofl.T.&T. 

In the field of communications 
Is proving its value 
In time of war. 


International Telephone and Telegraph Corporation 67 Broad st.. New York. n. y. 


IT&T 


arlstociate Manufacturing Companies in the United Stales 
International Telephone * Radio Manufacturing Corporation 
Federal Telegraph Company 
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HYCAl 


Problem: How to tuck 
on extra bomb aboard 

To the men who design the parts and 
specify the materials for our bombers 
goes the responsibility of seeing that 
every possible ounce of weight is saved 

ha s tight weight, saves 15 to 2 5& com- 
pared with many other synthetics. 


/L 


What is it, that is now so new and precious, yet after the war 
you will wear it — walk on it — ride on it — and use it in a dozen 
different ways, a dozen times a day— every day of your life? 

Come on now, that ought to be easy for you folks who are 
laying up cars, and searching for old floor mats, bathing caps, 
nursery nipples. 

^u^ee/ 7irCTs /ucfAt 


— but it will be a synthetic rubber, made in America, by Ameri- 
cans, for Americans— a rubber made from ingredients produced 
within the boundaries of the United States. Basic domestic mate- 
rials now produce Hycar synthetic rubber that will wear longer. 

Right now, thousands of tons of Hycar butadiene rubber are 
being produced. This Hycar is being processed into literally 
millions of parts that go into planes, ships, jeeps, and the most 
vital essentials of war. 

After Victory, Hycar synthetic rubbers will continue to 
replace tree rubber in scores of applications, to make better 
articles for industrial and domestic use, and make America a 
better place in which to live. 

Hycar crudo synthetic rubbers are furnished to manufacturers of finished rubber 
products. Your rubber supplier can explain the superior qualities of Hycar. If you are 
making a war essential, our research laboratories and engineers will gladly cooper- 

application. Hycar Chemical Company, Akron, Ohio. 


LARGEST INDEPENDENT PRODUCER IN AMERICA OF BUTADIENE SYNTHETIC RUBBER 
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Don't let the big picture fool you. In 
actual “life size", the new Klixon PSM Circuit 
Breaker is small and compact — streamlined right 
down to the same mounting as the standard AN 
mechanical toggle switches. With this type of 
breaker you can bank your switches close to- 
gether on a panel and mount your breakers di- 
rectly below each switch. Space is saved. Installa- 
tions are simplified and more convenient to 
operators. 

Like all other Klixon Disc-Operated Circuit 
Breakers, this new PSM type gives positive 
shock-proof and vibration-proof protection 
against harmful overloads but is not affected by 
harmless transient shorts. It has high rupturing 
capacity. Is available in convenient ratings up 
to 35 amperes. Self-locking inserts for mount- 
ing are standard. Can be ordered with plain or 
luminous-tipped reset button. Write for com- 
plete information. 


w // 

NEW# 

KLIXON 


SPENCER THERMOSTAT COMPANY • 10 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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ARE HIS NERVES OF STEEL O.K.? 



We think of Hazard airplane controls as the steel nerves of America's pilots and 
bombardiers — nerves that must never fail in transmitting thought and instinctive 
reaction into split-second action. 

That conception of our responsibility is reflected in the undeviating quality of 
Hazard products that help America’s war planes maneuver and attack successfully 
over land and sea— reflected in the performance of LAY-SET Pre formed Tinned or 
Galvanized Aircraft Cable and Strand, and Hazard KORoDLESS Pre formed Cable 
and Strand. 

Hazard’s aircraft experience includes close and continued cooperation with 
Army, Navy, and civilian aircraft engineers. Hazard was the first to manufacture 
Pre formed Aircraft Cable under license. Ever since 1928 Hazard has produced 
“KORoDLESS” which Hazard originated. Now its plants supply complete aircraft 
assemblies. 

Your nearest Hazard office will give you complete information on Tinned or 
Galvanized Cable and Strand; KORoDLESS Cable and Strand; Hazard TRU-LOC 
Swaged Type Terminals and Complete Assemblies. 


.HAZARD 



WIRE ROPE DIVISION, Detroit • Fort Worth. 
Los Angeles • New York • Son Francisco • Wichita 

AMERICAN CHAIN & CABLE COMPANY, INC. 

BRIDGEPORT, CONNECTICUT 
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new name In 


Fractional HP Electric 


Motors (.0024 TO .25 HP) 



itancli foot 

QUICK DELIVERY . . . QUALITY TO 
SATISFY YOUR PRECISION 
STANDARDS . . . SEASONED 
FACILITIES YOU CAN DEPEND ON 


New to you — but an old story to thousands of users of Oster motor- 
driven appliances — is the 15-year record of Oster in electrical manu- 
facture. Since 1926, when Oster developed electric motors for its 
regular line of civilian products, motors for these appliances have 
been built in the Oster plants. 

The complete appliances are approved by the Underwriters’ Labora- 
tories and other testing agencies, and are in extensive use by various 
government departments (including the armed services) in the United 
States, England, and other countries. 

This experience has been sound preparation for building motors now 
needed for war — in aviation instruments and controls, in tanks and 

ships and submarines, and in a variety of other ap- 

plications — withouc extensive retooling or revi- ? . . ^ _ 



wmm 



Special engineering has been required throughout. 
Therefore we are equipped to provide you with 
competent engineering service — including data 
sheets on motors we have built, and designs for 
new motors of desired dimensions, weight, output, 
and other characteristics within the limitations of 

Our production experience 1 
us with government specificati 


juch with Oster. Write, wire^ or phor 
. John Oster Mfg. Co., Racine, Wi 


Also p 
2-9/32" 
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Power Booster 


tt lifts heavier planes off the ground — carries 
more tons of bombs — takes them higher, 
flies them farther— faster. 

The little wooden "toy” above is a chemist’s 
model of this power booster— 100,000,000 times 
life size. It represents a molecule of 2,2,4 tri- 
methyl-pentane (generally known as iso-octane), 
a prime ingredient in modem aviation fuel. 

Like many other chemical discoveries now 
blended to make super-gasoline, iso-octane was 
expensive at first. It cost forty dollars a gallon. 
Through research and the peacetime develop- 
ment of better manufacturing processes, the 
petroleum industry is producing enormous 
quantities today at approximately twenty cents 

This development of iso-octane is another 
chemical miracle performed by the petroleum 
industry in its search for more efficient fuels. 


Each year the complex art of making high- 
octane motor fuels is further advanced — and 
the possibilities are unlimited. 

Ethyl technologists are assisting in this 
search. And, since the development of fuels 
and the improvement of engines are but parts 
of the same problem— the production of more 
power from each ounce of engine weight and 
gallon of fuel— it is our privilege also to coop- 
erate in the research programs of the aviation 
industry and those of the air services of the 
Army and Navy. 


ETHYL CORPORATION 

Chrysler Building, New York City 

Manufacturers of Ethyl Fluid, used by oil refiners to im- 
prove the antiknock quality of aviation gasoline. 
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J—he proper interpretation of aviation has never been mor 
^ necessary, because never before has it meant so much to s> 
many people. To provide a vehicle that tvill reflect aviation in it. 
true light we announce the publication 


The present and future progress of aviation, depends on three factors: 


FIRST ISSUE NOVEMBER 
14 4 2 

ON SALE OCTOBER FIFTH 
PRICE TWENTY-FIVE CENTS 

CIRCULATION GUARANTEE 


MANUFACTURE 
OPERATION 
PUBLIC OPINION 

Manufacture and operation are those tangible factors that can be com- 
pared to the body of the industry, but public opinion is the heart of the 
industry, without which the body could not exist. 



SKYWAYS will be a quality magazine of general distribution. 

SKYWAYS will appeal to those actively engaged in aviation and also to 
those who have an active interest in aviation. 

SKYWAYS will be interesting and authoritative, its editorial policy guided 
by experts in every branch of aviation. 

SKYWAYS will cover military, civilian and commercial aviation. Its edi- 
torial eyes will be focused sharply on the post-war market. 

SKYWAYS will have an excellence of presentation in line with quality mag- 
azines published in other fields and will be printed on high-grade coated 
paper by one of the country's finest printers. The front covers will be works 
of art using original paintings by the finest artists. 

Our ultimate victory will establish control of the skyways for the peace and 
security of all people — for the development of aviation on the peaceful 
highways of tomorrow. To this end we dedicate SKYWAYS. 


HENRY PUBLISHING CO. 

30 ROCKEFELLER PLAZA • NEW YORK CITY 

West Coast Office • 560? Century Boulevard, Los Angeles. California 
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ff FLORSHEIM fj] ma< ^ c them at the request of thousands of reserve officers, who were 

accustomed to the superior lit, comfort, and wear of Florsheim civilian 
styles. When called up for active duty, they helped us design a special 
t all -Military' specifications: straight inside line: extended rubber heel; arch- 
-adling shank, and seamless, chafeless quarter-linings. This last is now reserved exclusively for 
lorsheim Military Styles . . . the shoes worn today liy more Army, Navy, Marine, Air Corps, 
nd Coast Guard officers than any other Quality line! Military Style illustrated above. $11. 


WRITE FOR THE ADDRESS OF YOUR NEAREST FLORSHEIM DEALER OR STORE 
THE FI-ORSHEIM SHOE COMPANY • CHICAGO • Manufacturers of Fine Shoes for Men and Women 
1442 315 
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* M * WITH A POSTSCRIPT 

FOR BUSINESS EXECUTIVES 


P erhaps you saw the advertisement on 
the opposite page, in the newspapers. 
Did you notice those five examples of 
the way in which maintenance men are 
meeting the problem of war operation? 
That’s what this page is about. 

If one public utility maintenance man 
works out a new way of reconditioning wire, 
his idea becomes really valuable to the country 
when all maintenance men with a similar 
problem find out how he did it. 

If one man experiments with silver and 
bismuth as a substitute for tin solder, that 
becomes great news for a man who needs tin 
solder and can't get it. 

That’s why industry after industry has 
been able to meet the war production chal- 
lenge ... by swapping ideas. 

► In industry, this idea swapping is done 
mostly through the editorial and advertising 
pages of the industrial press. 

McGraw-Hill, for instance, keeps 153 edi- 
tors and 725 engineer-correspondents busy 
digging up new methods of doing things. 

Industrial advertisers, too, often send men 


into the field to discover new ways of making 
their products do more work, or last longer. 

When such practical editorial and adver- 
tising information is distributed to the readers 
of the 23 McGraw-Hill publications, the value 
of each idea is multiplied by thousands. 

So valuable is this interchange of technical 
information that many companies are survey- 
ing their organizations to make sure that the 
supply of Industrial Magazines is adequate. 

► If you would like suggestions as to how to 
conduct such a survey, just write to Reading 
Counselor Department, McGraw-Hill Pub- 
lishing Company, Inc., 330 West 42nd Street, 
New York. 



More than 1,000,000 of the executives, designers 
and production men, who give America her world 
supremacy in technical "know-how”, use the edi- 
torial and advertising content of the 23 McGraw- 

THE McGRAW-HILL BOOKS 

Technical, engineering and business books for col- 
leges, schools, and for business and industrial use. 

McGRAW-HILL PUBLISHING COMPANY, INC. 

330 WEST 42nd STREET • NEW YORK 


THE McGRAW-HILL NETWORK OF INDUSTRIAL PUBLICATIONS 


American Machinist 
Aviation 

Bus Transportation 
Business Week 
Chemical & Metallurgical 
Engineering 


Coal Age 

Construction Methods 
Electrical Contracting 
Electrical Merchandising 
Electrical West 
Electrical World 


Electronics 

Engineering & Mining Journal 
E. & M. J. Metal and Mineral Markets 
Engineering News-Record 
Factory Management & Maintenance 
Food Industries 


Mill Supplies 
Power 

Product Engineering 

Textile World 

Transit Journal 
Wholesaler's Salesman 



MANY planes in a wing? 


Thrilling salute to America's No. 1 war industry! 32 pages, 
beautifully lithographed, with full-color illustrations of lead- 
ing U. S. fighters and bombers, 119 squadron insignia, 
identification silhouettes of allied and enemy planes, and 
many other interesting and informative features on U. S. air 
services and aerial combat! Write for your copy while limited 
free editions last. Ask for your free copy today! 


WINGS OF VICTORY 


Write for your free copy 
of this Berry Brothers Airplane Book 


WINGS OF VICTORY 
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PRESSTITE 

SEALER 



Announcing 3 Additional 
New Sealing Compounds 
for the Aircraft Industry. | 

. Extruded Sealer for 
rf Synthetic Glass 

Seals joints and '" r “ cu | ar ly suit- 

well as synthettc glass P ^ ^ up 

SO sealed are t>6'J Non . drying, non- 

Jr Fuel Tank Scaler 

f fuels. Brush- 

on type f “ boltrft«ak*““ a 

for seams anu 3 will not slump 

★ “T(WT«kS«ale' 
b.rkiau to W ’“"■‘SJ pU ,„. 

widths .«d thirknr....; S toP PP^ 

ra“^ST«,Sd” ? dto- s 

to-»id i .iag.a.a.polya«ra»g.~”> 

ic fuels. 
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for Pressurized 
Aircraft Cabins 


Provides Water and 
Air-tight Seal 
Withstands Tempera- 
tures from minus 
— 90° F. to + 212° F. 

This new Aircraft Cabin Sealer developed 
by Presstite Engineering Company pro- 
vides a fast, simple, and long-lasting 
method of sealing over riveted joints in 
pressurized high altitude ships. 

This scaling compound is of the "brush- 
on” type and can be applied with a paint 
brush or spray gun. Tests have shown 
that it withstands temperatures as low 
as minus 90° F. and as high as 212° F. 
and still maintains good adhesion to both 
polished and zinc chromate primed alu- 
minum. Flexibility tests between the 
above limits of temperature show no 
embrittlement of the compound and no 
loss of adhesion. It has no effect upon 
rubber. Neoprene, or Vinylite resins. 

Let Presstite Engineering Company 
solve your scaling problems. Write us, 
outlining your sealing requirements today. 

PRESSTITE 
ENGINEERING 
COMPANY 

3910 Chouteau Avenue St. Louis, Missouri 





TEST-FLYING A CARBURETOR - 





AVIATION, 


lilt, 1942 


Serving with Distinction 


In aircraft, tanks, instruments, engines 
and many varied applications, Acadia Synthetic Products 
Division of Western Felt Works is supplying new and 
improved materials supplanting critical rubber, tin and cop- 
per. Our skilled engines are ready and eager to help you 
solve your problems. 
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ACADIA SYNTHETIC PRODUCTS DIVISION 

WESTERN FELT WORKS 

Processors of Synthetic Rubber and Saran Plastic Tubing and Sheet 

Chicago, Illinois: 4035-4117 Ogden Avenue 
Detroit, Mich.: 420 Stephenson Bldg. 

Branch Office* In All Principal Cltfe* 
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Everything in Fabric! 

BLIND FLYING HOODS ANYTHING OF FABRIC 


ENGINE COVERS 
LANDING GEAR, TAIL WHEEL 
AND STICK BOOTS 
FUME PROOF SLEEVES 
HUB COVERS 
CUSHIONS 
CRASH PADS 
FLOOR COVERINGS 
SEATS 

LIFE PRESERVER CUSHIONS 


Contact! 

No matter what you want, in this classifica- 
tion, in fabric or leather, contact us — we 
produce the highest quality work only 


/ BY 

POTTER 

/ Madt 1% yam* 


POTTER, Inc. 


BEIHPAGE, L.I., N.V. 

Tel. HICKSVILLE 233 
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For Better FINISHING 
^ DE-BURRING 
POLISHING 




WELDON ROBERTS 


Brightboy 


BRIGHTBOY's 


BRIGHTBOY r. 


vork, BRIGHTBOY's 
La^ve r material Cm pa a " 


:s through mill supply dis- 
klet on “Methods and Appli- 
t for further information if 





FASTENERS 


single «oee 


SAVES 


Less than a minute — a hole is 
prepared and Camloc flanged 
in place, complete. A quarter 
turn and it's locked or unlocked. 
Each part mounted with but one 
hole, means quick, secure, last- 
ing installation, accomplished.in 
record time without complicated 

Available in all types, for all 
applications, millions of Camloc 
Fasteners are in daily use on 
army, navy, and commercial air- 
craft. Send for sample and speci- 
fications. Our engineering de- 
partment is at your disposal. 

CAMLOC FASTENER CO. 
420 Lexington Ave., New York 



METAL 



THE FASTEST IN FASTENERS 
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Best preparation for an 
aircraft industry job! 

The largest single group of men in most aircraft plants 
consists of those who handle sheetmetal. And here, in this 
book, is the simplest, yet most complete manual for all 
who want to start this work or improve in it. Shop terms, 
plan reading, layout, tools, material, methods — all that is 
needed to start even the novice in sheetmetal work, and give 
"him practical ability, is here. 

How to Do Aircraft 
Sheetmetal Work 

By Carl Norcross 
Managing Editor, Aviation 
and James D. Quinn, Jr. 

Lieut, (jg), U.S.N.R., In Charge. 

Ground School, U.S. Naval Air Station, N. Y. 

2*5 Pages. 6 x 9. 112 illustrations. S2.20 




★ 

OIL TEMPERATURE REGULATORS 
OIL COOLERS 

SUPERCHARGER-INTERCOOLERS 
ENGINE JACKET COOLING RADIATORS 
ENGINE WARMING DEVICES 
CABIN HEATERS 
HEAT CONTROL ELEMENTS 
FOR AIR-CONDITIONING 

★ 

YOUNG Aeronautical Equipment is backed by 
29 years of experience — years of research and 
development — years of manufacturing specialized 
heat transfer equipment. YOUNG has every 
production and engineering facility to serve you 
in the solution of your heat transfer problems. 
Why not consult with YOUNG engineers? 

YOUNG RADIATOR COMPANY 



DEPT. 292-H. RACINE, WIS.. U. S. A. 
SALES REPRESENTATIVES 


PACIFIC AIRMOTIVE 
LOCKHEED AIR TERMINAL 
BURBANK, CALIFORNIA 


South and Central West States 
AIRCRAFT STEEL & SUPPLY CO. 

WICHITA, KANSAS 
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'•SAN DIEGO. CALIFORNIA^* 


Now more than ever you need this help for Training 
Tool and Die Makers 






sir. 
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TOOL STEEL SIMPLIFIED 

By Frank R. Palmer 


Er p L^M%uW l o^ 

L.blJIP&X.'Sl.y 
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The complete Niagara line of presses, shears, and sheet metal working 
equipment provides the most productive and economical machine. 


Write for bulletins. Niagara Machine & Tool Works. Buffalo, N. Y. 
District Offices: Cleveland. Detroit, New York. 



'IATION, 


t, 1942 





The name "IRVIN" on the harness 
means the chute is produced in 
an Irvin Factory with over 20 
years of experience and skill in 
chute-making. 

Literature can be had by school 
or training executives for the ask- 
ing. Address Main Office, Buffalo, 
N. Y. 

IRVING AIR CHUTE CO.. INC. 

1670 Jefferson Ave., Buffalo, N. Y. 



SERVING THE UNITED NATIONS' AIR FORCES 


THE PROOF 



proves 
that the 
instruction 
provided at 
ROOSEVELT 
AVIATION 
SCHOOL meets all 
the requirements of 
the industry. 


FALL CLASSES START 
SEPTEMBER 28, 1942 


AVIATION TRAINING AT ITS BEST 


■mm 


ROOSEVELT AVIATION SCHOOL 

at Roosevelt Field, Mineola, Long Island, N. Y. 
Without obligating me, send details o I course checked: 

□ COMMERCIAL PILOT □ COMBINATION FLIGHT-MECHANIC 
G PRIVATE PILOT □ MASTER AIRPLANE & ENGINE MECHANIC 
!*•» — - Age 
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ACTUS HOSE CLAMPS 


are Lighter-Stronger-Quicker 





Come to Baker , California for your 

* PRIVATE, COMMERCIAL 
ond INSTRUMENT RATINGS 

★ TRAIN AT ONE OF THE COUNTRY'S 
OUTSTANDING FLIGHT SCHOOLS 



Allied Aviation 

Corporation 

MOLDED PLYWOOD AIRCRAFT 

BALTIMORE, MD., U. S. A. 



Manufacturers of 


MOLDED PLYWOOD 
STRUCTURES 

COMPLETE ENGINEERING SERVICES 
INCLUDING 7 FOOT WIND TUNNEL 


!W* ERi T0 eApp M*es 

ABOVE GROUND 
UNDER GROUND 

Creeps ’em flying 

This is WAR1 But during war 
or peace, you will find Bowser 
standing job ... a Job of dis- 

MARINE TYPE 
CENTRALIZED TYPE 
MOBILE TYPE 

,| Serv-A-PIane for smaller 

fueling pits ... in the high 
Bpeed systems for big planes 

taken to remove dirt and wat- 
er from the fuel. Bowser also 

PORTABLE TYPE 

ing and dispensing’ lubricating 
I 1 oils. 

SYSTEMS 

lii. 

LsSY 

, cifAR vpy y sAFiTj-mO^ 

S. F. BOWSER S CO.. INC. 

Fort Wayne, Ind. 

AMERICAS PIONEER 

BUILDER^AIRPLANE FUELING SYSTEMS 
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COURSE COMPLETE, providing thorough training. Non-essentials 
eliminated. Modern wind tunnel. Latest equipment. 

SPECIALIZED COURSES geared to war needs. Approved by 
Civil Aeronautics Administration ior primary and second, 
ary flight training. 


DISTINGUISHED also lor courses in Civil. Electrical. Mechanical. 
Chemical and Radio Engineering; Business Administration, 



WELLINGTON SEARS COMPANY 
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TheWhitneyChain&MtgCo. 

I Hartford, Connecticut 


By the next mail we’ll send 
you all the help you need to 
GET YOUR AIR PILOT’S 
LICENSE . - . easier, faster! 

. . . if you send the coupon below 

Now you can have at your fingertips all the information you are 
required to know in order to pass the written examinations for 
private and commercial pilot licenses. In this single, thorough 
manual you will find the details, procedures, practices, problems, 
and basic principles of piloting fully, plainly and authoritatively 
explained— requiring no previous technical training to be com- 
pletely understood. In practically every case the application of 
each principle to the appropriate type of flight condition is given 
with its explanation. 

AIR PILOT TRAINING 

By Bsrt A. Shield!. Chief Initructor In Chime of 


The first two parts of the book cover Aircraft am 
Flight, and Aircraft Engines. The final two cover ! 
and Air Navigation. All the latest advances and ii 
in aviation have been included. In addition, descriptio 
given of several devices of proved merit which ai 
experimental stage but will undoubtedly soon be adopted for 
general use— and arc consequently devclopme 
the up-and-coming pilot should be familiar. 




The book explains 






SEE IT 10 DAYS 
SEND THIS COUPON 



«<»i« j ; 1 \\T 

w-IIlll Book Co.. ISO W. 42nd St., N. X. C. 
no Shjelds-^lr^Pllot Training hjr 10^ dayo^exsinlnatlon on 
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Don’t Wait to Get 

CONTINUOUS HINGES 


aircraft instruments . . . 

how to use them 
how to test them 


FOR WAR WORK 



The modern plant of Veeder-Root’s Hinge 
Division is set up for high-speed, volume 
production of any size and type of continuous 
hinges . . . plated in practically any finish you 
wish. Send sketches and specifications of your 
requirements, together with your preference 
rating, to Dept. NC, and you will receive 
prices and delivery dates by return mail. 



how to repair them 
how to install them 

All who are in any way concerned with aircraft instruments 
will find this the one complete, practical manual on the 
subject. The book describes in detail all types of aircraft 
instruments — engine, navigation and flight — and makes plain 
the fundamentals of their construction and operation. It 
gives further complete methods for installation, use, testing, 
trouble-finding and repair. 

AIRCRAFT INSTRUMENTS 

By George E. Irvin 
525 pages, 545 illustrations. $5.00 
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MOTORS 

Aircraft 


Antennae reel motor, 
wound lor 1/13 H.P. at 
8500 R.P.M.— either 12 
or 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); di- 
ameter of housing 
2.306"; overall length 
not including the shaft 
extension. 2-15/16"; 
shaft extension .766"; 
shaft diameter .250"; weight 1 lb. 3 




SIGNAL Wireless and Tele- 
graph Instruments are playing 
an important part in the war effort. Constructed ac- 
cording to exacting specifications, they are used in 
many branches of the service and are recognized for 
their high quality and dependability. 



SIGNAL ELECTRIC MFG. CO. 


how to do 

AIRCRAFT RIVETING 

-of any kind 
— in any shop 

or locality 

a complete, practical, 
deratand introduction 
g for all who want 
re for any kind of 


practical hand and machin ' ho r ^'and' 1™ 

up-to-the-minute chines. 

AIRCRAFT RIVETING 



YOUR RIVETING 
SKILL DEVELOPED 
IN THESE CHAP- 
TERS 






Menominee, Michigan 

. Offices in all Principal Cities 
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THREE- TIMES -FASTCRsAND/HC! 



REDUCE MANPOWER TWO-THIRDS . . . 

SPEED SANDING THREE TIMES'. 

Save hours and hours of precious pro- 
duction time on plywood block sanding, 
scarf joint cleanup and feather edging, 
sanding sealer coats, wet sanding be- 
tween coats of lacquer, wood pattern 
sanding, weld cleanup, Kirksite Die 
finishing, propeller sanding, plasticglass 
polishing, etc., etc. 

Used by Beech Aircraft Co., Bell Air- 
craft Corp., Boeing Airplane Co., Curtiss 
Wright Corp., Doak Aircraft Co., Timm 
Aircraft Corp. and Vultee Aircraft, Inc., 



PREVENT BOTTLENECKS 

AT POINTS OF FINAL ASSEMBLY 


As specialists in the machining of aircraft en- 
gine parts to the precision tolerances required 
in this exacting class of work, our shop is 
equipped to perform machining operations 
of the most delicate character. If you have a 
problem of this nature, we shall be glad to as- 
sist you to the limit of our shop's capacity. 
• Write Us Concerning Your Requirements I 

THE 

Govro-nelson 

COMPANY 

1 931 Antoinette Detroit. Mich. 


FOREDOM'S MODEL 111 

FLEXIBLE SHAFT GRINDER KIT 


fa W 
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Where To Buy 

NEW EQUIPMENT — ACCESSORIES — MATERIALS — SUPFLIES 


JACOEL 
CABLE SPLICER 

fl 

■»TITANINE> 

TITANINE INC. UNION, N. J. 

L. B. 

ulen co„ inc. 

K J as. fcrjfCaS 

H H 1. JACOEL CABLE 

■ ■ SPLICING EQUIPMENT CO. 

**JVo Prinriitf" 

SILOY SODER 

’"Jl, B. ALLEN CO., Inc. 

your inquiry 

will have special value . . . 
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AVIATION'S MARKET PLACE 
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AIRCRAFT 

TUBING 
RIVETS 
SPRUCE 
HARDWARE 
INSTRUMENTS 
& MATERIALS 

KAR LOUT 


ANODIZING OF ALUMINUM 


For Sale 

HARD CHROMIUM 


CRESYLIC ACID 

PLATING 


William D. Neuberg Company 

Philadelphia Ruit-Proof Co. 


420 Leiiegton Ave., N.w York, N. Y. 

J217 Fr.nht.rd A... Phil.., P.. 


Telephone LE 2-3324 


COMPLETE OVERHAUL SERVICE 


UNDER ONE ROOF 

Factory schooled mechanics to 
service all types of motors - - 
including carburetor, magneto, 
generator, control box and 
starter repairs. MAGNAFLUX 
System used exclusively. Com- 
plete stock of new factory 
parts. All work guaranteed. 

AIRLINE FACILITIES FOR THE PRIVATE PILOT. . . 
Service at Snyder's 


August, 1942 
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AVIATION SCHOOLS 


Aviation Schools 

Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 


&4n AIRCRAFT ISIMI I UI 
TECHNICIAN 

THE PILOT’S -FLIGHT SECURITY" MA 


m- 



SkwYlir SdlMI (if^WlAfT Inmh hims 

in trw, hs^aht of 

EPT. L. 1860 BROADWAY (Corner 61st St.) NEW YORK CITY 


AERONAUTICAL 

ENGINEERING 

DEGREE IN 27 MONTHS 


INDIANA TECHNICAL COLLEGE 


At Your 
Service 


The 

SEARCHLIGHT 
SECTIONS (SCS3L.) 





H AERONAUTICAL INSTITUTE 


See... 

School Advertising INDEX... 

page 346 
for additional schools 
and flying instruction. 



...and Set Your Own' 

C&U 

in Aviatio 


American School of Aircraft Instruments 


NATION. 
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NIG 


Lift the Film of 


BLINDNESS from your Plant 


In war plants all over the land 
MII.I.KK Continuous Wireway 
Fluorescent Fighting System lias 
raised the sights on production 
by lifting the level of illumina- 
tion to 50 foot candles, 100 or 
higher . . . 

99,000 out of 100,000 war plants have 
inadequate lighting for fast, precision 
production . . . according to the Na- 
tional Better Light Better Sight Bureau. 

Inability to see clearly and sharply 
at all times can be just as tragic a lia- 
bility to war workers as “Night Blind- 
ness” is to lighting pilots. 

Today nothing less than ideal “see- 
ing” conditions in your plant, 24 hours 
around the clock, should satisfy you. 

Miller 50 Foot Candler and 100 


Foot Candler will put 50 foot can- 
dles, 100 or belter of man-made day- 
light on every working surface in your 
plant. Miller Troffers will duplicate 
that performance in your plant offices 
and drafting room. 

They will accomplish this at an 
economy and speed of installation that 
BUY U. S. 


will pleasantly surprise you. 

The sooner you get a Miller engi- 
neer on the scene to give you an analysis 
of exactly the working illuminalion'you 
need today, the sooner y r ou can get busy 
and beat your best war production 
promise. Write or wire today. (Repre- 
sentatives in principal cities.) 
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The type 31 Micro Switch is the Ultimate Lightweight, 
Sensitive, Precise and Dependable Switch for Aircraft 


The Micro Switch is thumb-sire and feather-light— weighs 
.067 lb. It is accurately built to exact standards from prec 
made parts, and its performance characteristics can be chai 
to meet functional requirements. 


only 

aged 



Air Corps says: "Sample switches. Type WZ-R3 I. 
11Z-R3 t have been subjected to examination and It 
suit . . . the switches are considered suitable for 






Manufactured in FREEPORT, Illinois, by Micro Switch Corporation 
Branches: 43 E. Ohio St., Chicago • 11 Park Place, New York City • Sales and Engineering Olfices: Boston • Hartford . Los Angeles 


MICRO G© SWITCH 
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MAGNESIUM 

The Lightest Structural Metal . . . One-third Lighter Than Any Other in Common Use 


Just as metals created civilizations in 
the past, so revolutionary advances 
will be made when peace releases 
our vast production of magnesium for the cow chemical company 
applications already visioned by de- 
signers and engineers. 
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Designed to operate as a high speed attack ship or light 
bomber, this newest of Douglas bombers joins its famous 
predecessors on the far-flung fighting fronts of the United 
Nations. Incorporated in these airplanes are the same high 
standards of performance, dependability and service which 
have won for Douglas Aircraft in the field of airline opera- 
tion, world-wide recognition. Eclipse Aviation is proud of 
the part that Eclipse Aircraft Accessory Equipment has 
played in this outstanding record of Douglas achievement. 
For dependable operation, it pays to fly Eclipse equipped. 


J*'' 

* 

*6 I 
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StarTer rumps, senes hi L/irecr 
Cranking Electric & Inertia 
Starters, Series 1 1 Inertia Starters, 
Battery Booster Coils, Solenoid 
Relays, Mechanical Engaging 
Solenoids, Circuit Breaker Sole- 
noids, Solenoid Engaging De- 
vices, Engine Driven Generators 
and Control Boxes, Carbon Pile 
Voltage Regulators, Air Check 
Valves, Oil Separators, Vacuum 
Relief Valves, De-Icer Distrib- 
utor Valves, Suction Regulating 
Valves, Propeller Anti-Icer 
Pumps and Rheostats, Hydraulic 
Pumps, Vacuum Instrument 
Pumps, Inverters, Retracting 
Motors, Engine Synchroscopes 
and Reverse Current Cutouts. 




ECLIPSE AVIATION DIVISION, Bendix, N. J. 


Products of the Eclipse Aviation Division are im- 
portant members of “The Invisible Crew,” the Bendix 
precision - built instruments and controls serving 
with our fighting crews on every front. 




